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PREFACE

The model investigation reported herein was requested by the US Army
" Engineer District, Wilmington, (SAW), in a letter to the US Army Engineer
e Waterways Experiment Station (WES), dated 29 June 1983. Funding authorization
was initially granted by SAW on Intra-Army order No. SAWEN-C-83-135, dated
. 28 June 1983.

:: Model tests were conducted at WES during the period August 1983 to July

:§ 1984, under the general direction of Dr. R. W. Whalin, Chief, Coastal Engi-

e

i neering Research Center (CERC), WES; Mr. C. E. Chatham, Jr., Chief, Wave

, Dynamics Division, CERC; and Mr. D. D. Davidson, Chief, Wave Research Branch,

)

:: CERC. Tests were conducted by Messrs. P. J. Grace and R. D. Carver, Research

L}

::" Hydraulic Engineers, and C. R. Herrington, Technician. This report was pre-

j pared by Messrs. Carver and Grace.

‘ Director of WES at the time of publication of this report was COL Allen

A F. Grum, USA. Technical Director was Dr. Robert W. Whalin.
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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI
(metric) units as follows:

Multiply By To Obtain
feet 0.3048 metres
inches 2.54 centimetres
miles (US statute) 1.609347 kilometres
pounds (force) per square 6.894757 kilopascals }
inch :
pounds (mass) 0.4535924 kilograms
pounds (mass) per cubic 16.01846 kilograms per ;
foot cubic metre 2
tons (2,000 pounds, mass) 907.1847 kilograms {
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SEAWALL AND REVETMENT STABILITY STUDY,
CAPE HATTERAS LIGHTHOUSE, NORTH CAROLINA

PART I: INTRODUCTION

The Prototype

1. Cape Hatteras, the easternmost point of North Carolina, projects
from a narrow curved sand strip. This sand strip, known as the outer banks,

parallels the North Carolina coast for about 180 miles* (Figure 1). The Cape

' @)
& Jcape
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Figure 1. Project location map

* A table of factors for converting non-SI units of measurement to SI
(metric) units is presented on page 3.
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?ﬁ Hatteras National Seashore, which includes the lighthouse, was established in
! 1953 and is managed by the National Park Service (NPS). The Cape Hatteras
Lighthouse is located near Buxton, N. C,

B

\\ The Problem
Mo " —_——
%
" 2./‘It is anticipated that erosion and gradual shoreline retreat will
f?, eventually diminish the beach fronting the Cape Hatteras Lighthouse. The US
& Army Engineer District, Wilmington, (SAW), is providing design expertise to
k)
X NPS for the development of coastal protection works to safeguard the light-

house. The plan of protection selected by NPS consists of encircling the
lighthouse with a wave-reflecting seawall fronted by a stone revetment.

e AT

e et
kr (" Purpose of the Model Study
} 3. The model study was conducted to determine the adequacy of the pro-
¥
’3 posed seawall and revetment design and, if necessary, to develop alternate
™ designs from which an optimum plan for stability and economy could be deter-
mined. The specific purposes of this investigation were to determine:
L é) The most severe wave conditions relative to stability of the
- ;7/F seawall and stone revetment within the limits of still-water
. levels (swl's)*“and wave periods that could be expected to occur
§

in the area of the Cape Hatteras Lighthous?;

Qi The stability and optimum stone size of the rubble stone revet-
ment under worst breaking wave conditions.

it could be designed to withstand their resultant forces and f

t
b
4
E ¢. The distribution of wave forces on the gravity seawall so that
h ensure stability against overturning and sliding.
=

A seawall curvature that would prevent overtopping and minimize
the resultant wave forces on the seawall itself. . 4.
J

o

The combined stability of the seawall and revetment resulting 1
i from the hydraulic interaction of the two components. ’

10

.

/.
'/" . / M / . = AT . ’ ( . v, s
. J .. AT A bt BRI
2. s . . . . ) vl e .
s e, PR MR ‘ / s

~

L ammiae

.
-~ . s ¢
{,l;n S N ,} i ,JJ ’ -~
i s
vl

* A1l still-water levels cited herein are in feet mean sea level (msl).
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PART 1I: THE MODEL

Design of the Model

4, Tests were conducted at an undistorted linear scale of 1:25, model
to prototype. Scale selection was based on the size of model armor units
available compared to the estimated size of prototype armor units required for
stability, capabilities of the available wave generator, and elimination of
stability scale effects (Hudson 1975). Based on Froude's Model Law (Stevens
et al. 1942) and the linear scale of 1:25, the following model-to-prototype

relations were derived. Dimensions are in terms of length (L) and time (T).

Model-to-Prototype

Characteristic Dimension Scale Relation (r)
Length L L, = 1:25
Area L2 A =1%: 1:625
r r
Volume L3 Vr = L? = 1:15,625
-~ V-
Time T Tr = Lr = 1:5

5. The specific weight of water used in the model was assumed to be
62.4 pef and trat of seawater is 64.0 pef. Specific weights of the model con-
struction materials were not identical to their prototype counterparts. These

variables were related using the following transference equation:

(9 (e e’ [T
(wa)p (Ya)p <Lp (sa)m o

m and p = model and prototype quantities, respectively

wa = weight of an individual armor unit, 1b
Y, © specific weight of an individual armor unit, pecf
Lm/Lp = linear scale of the model
S, = specific gravity of an individual armor unit relative to the

water in which it was placed, i.e., S, = ya/yw ,

where A is the specific weight of water, pecf.

P
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6. The model seawall was constructed to reproduce the geometric shape

of the prototype structure. Allowances were made for modifications in the
geometric shape of the seawall face to accommodate proposed alternatives,
i.e., vertical and recurved seawalls. The midsection of the seawall was
equipped with features allowing installation of transducers for measuring wave
pressures, Aluminum was chosen for construction of this 1-ft-wide section due
to its availability, workability, and thermal conductivity.

Test Facilities and Equipment

7. A concrete wave flume 5 ft wide, 4 ft deep, and 119 ft long was used
for all tests. The flume is equipped with a vertical displacement wave gener-
ator capable of producing monochromatic waves of various periods and heights.
Test waves of the required characteristics were generated by varying the fre-
quency and amplitude of the plunger motion. Test sections were installed in
the flume approximately 89 ft from the wave generator. As shown in Figure 2,
postulated local prototype bathymetry seaward of the test sections was rep-
resented by a compound slope of 1V:22H and 1V:60H for simulated prototype
distances of 110 and 1,200 ft (4.4 and 48.0 ft in the model), respectively.

8. Wave pressures were measured using miniature semiconductor pressure
transducers, each equipped with a silicon diaphragm and a 4-arm strain gage
bridge. Pressure measurements were calibrated and recorded using a micro-
computer. Data were stored on 8-in. floppy discs. Wave pressures were also
recorded by an oscillograph capable of accurately recording the high-frequency
pressure variations. Simultaneous pressure measurements were made at up to 12
different locations along the face of the seawall. Figures 3-5 show these

locations for each seawall alternative.

Test Procedures

Calibration of the test facility

9. At the US Army Engineer Waterways Experiment Station (WES), calibra-
tion of the wave facility is normally performed without the test section in
place; therefore, conditions are analogous to the prototype conditions for
which the measured and/or hindcasted wave data were determined. Electrical-

resistance type wave gages were positioned in the flume at a point that would
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Figure 3. Pressure transducer locations on vertical seawall
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oy coincide with the toe of the proposed revetment section, and the wave gen-
WX erator was calibrated for various wave conditions. Once calibration was com-
pleted, the vertical seawall and first revetment section were placed in the

a wave flume and the wave generator was "tuned" to determine the most severe

é; breaking waves that could be experimentally made to attack the structure;

W i.e., for each swl and wave period, the wave generator stroke was varied

A slightly until the most severe wave condition relative to armor stability was
&; obtained. These wave conditions were then incorporated into the hurricane

%ﬁ storm-surge hydrograph and the abbreviated storm-surge hydrograph. Plates 1
N and 2 show the hydrographs which were used in the revetment stability tests.
b Method of construct-

Qﬁ ing revetment sections

gﬁ 10. Model revetment sections were constructed to reproduce, as closely
ﬁﬁ as possible, the results of prototype revetment construction. Bedding mate-
iﬁ rial, dumped by bucket or shovel, was compacted and smoothed to grade with

ép hand trowels in an effort to simulate the natural consolidation that would

%Q occur during prototype construction. With the bedding material in place, the
fﬁt underlayer was added by shovel and smoothed to grade by hand or with trowels.
o Exposure of the underlayer to excessive pressure or compaction was carefully

3 ) avoided. The row of stapods (each stapod weighed 10,000 1lb on all test sec-
?ﬁ tions) was positioned by hand on the bedding material or underlayer, depending
ﬁ{ on the revetment alternative. Armor stone cover layers were constructed using
&j random placement; i.e., stones were individually hand-placed, but no inten-
&; tional interlocking or special orientation was achieved.

e

ﬁé Test Setup

§

i;’ Revetment stability tests

'ék 11. A typical revetment stability test consisted of subjecting the re-
;fﬁ vetment and seawall test section to attack by waves of a given height and

o period for a specified time duration. The wave conditions, water levels, and
§i time increments were determined by the hydrograph selected for testing. Test-
5} ing time was accumulated in 30-sec (model time) cycles; i.e., the wave gener-
:f@ ator was started, run for 30 sec, and then stopped. Use of this procedure

<5 ensured that the structures were not subjected to an undefined system of waves
;I$ created by reflections from the model boundaries and wave generator. After
S

e 12
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?
ﬁg' each 30-sec cycle, sufficient time was provided for stilling of the water sur-
e face before the next cycle was begun. During this stilling time, observations
g , of the structure's response to the previous cycle were recorded by the model
‘§§ operator. These observations included any movement occurring on the structure
"

' and a general statement of the condition of the structure at that point in the
e test. Structural responses to the hydrographs were also documented by before-
and after-testing photographs (Photos 1-30).

Wave pressure tests

K
&
:} 12. After an adequate revetment design was determined, the revetment
5 test section was rebuilt. The seawall was then instrumented in preparation
“y for the wave pressure measurements.
%g 13. The first series of pressure tests for each seawall consisted of
{q recording pressures at several locations along the face of the wall for vari-
ﬁﬁ ous wave conditions and water levels. Because simultaneous measurements were
‘,_ made at several locations on the wall, the capabilities of the microcomputer
'if system limited the sampling rate to approximately 200 samples per second. It
f% was realized that this sampling rate could be insufficient to record the very
’ highest peak pressures that occur in the millisecond range; however, SAW
& structural engineers indicated that the sampling range was sufficient for
ﬁﬁ their needs because they did not feel the prototype structure would have time
;i to respond to the high-frequency forces.
ﬁb 14. Pressure data were also taken on oscillograph records as a backup
vy system to the microsystem. Results from the two different recording systems
%b were cross-checked to assure the best possible measurements.
2 15. In a typical test, the wave generator was first started. Three
k: waves were then allowed to strike the structure. Between the third and fourth
IS crests, pressure measurements were initiated. The microcomputer system
-& stopped sampling 15 sec later and the wave generator was stopped 30 sec after
‘? it was started. The oscillograph recorded time-pressure distributions for all
:ﬁ waves except the first three. After each 30-sec test, sufficient time was
provided for stilling of the flume before the next test was begun. During
; this stilling time, water from the test flume was pumped over the face of the
3 seawall to prevent thermal drift of the instrumentation located above the swl.
" 16. Results of this first series of tests were used to select the best
B overall seawall alternative. Following this selection, the four most critical
i waves that produced the greatest pressures on the selected seawall were chosen

‘ 13
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B and repeat tests were run in an effort to obtain sufficient data to perform a
statistical analysis. Therefore, 100 waves of each condition were run and the
corresponding pressures were recorded. These tests were performed in the same
manner as described earlier; however, since the number of transducers used

1 was reduced from 12 to 8, the sampling rate was increased to approximately

280 samples/sec.
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PART III: REVETMENT STABILITY TESTS

Selection of Test Conditions

17. Revetment sections were initially subjected to exploratory stabil-
ity tests using the abbreviated (4-hr) storm-surge hydrograph (Plate 1). This
hydrograph incorporated the most severe breaking waves with periods of 6, 8,
10, and 12 sec for each swl of +2.6, +4.3, +6.9, and +8.6 ft msl. Each com-
bination of water level and wave period was tested for 15 min; thus, a total
storm duration of 4 hr was represented. It was later decided that wave
periods of 14 sec and possibly even 16 sec could occur along this reach of
shoreline. With this in mind, testing was begun with the intention that once
a stable design was achieved for the abbreviated hydrograph, the effects of
longer wave periods would be assessed and included in a 13-hr storm-surge
hydrograph. Subsequently, it was decided that because of the infrequent oc-
currence of 16-sec waves, full revetment stability against their attack was
not warranted; therefore, only 14-sec waves were included in the 13-hr hydro-
graph (Plate 2). The most severe breaking waves which could experimentally be
made to attack the sections for the selected wave period range (6 to 14 sec)

were as follows:

Wave Most Severe ‘ Wave Most Severe
swl Period Bregking Wave ‘ swl Period Bregking Wave
ft, msl sec Height, ft ft, msl sec Height, ft
+2.6 6 9.0 ’ +6.9 6 10.7
+2.6 8 1.1 : +6.9 8 13.4
+2.6 10 11.0 ; +6.9 10 15.7
+2.6 12 12.6 +6.9 12 16.0
+2.6 1 12.7 +6.9 14 16.3
+4.3 6 11.5 ; +8.6 6 12.5
+4.3 8 131 ' +8.6 8 4.1
+4.3 10 12.8 l +8.6 10 15.8
+4.3 12 12.7 +8.6 12 16.8
+4.3 14 13.1 , +8.6 14 17.0
15
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Plans Tested and Results

18. Revetment stability tests were begun with the vertical seawall in
place and a total of four plans were subjected to the abbreviated storm-surge
hydrograph before a stable design was obtained. Throughout this series of
tests, it was found that of the 6-, 8-, 10-, and 12-sec waves, those with a
period of 12 sec were the most severe in terms of revetment stability.

19. Common characteristics of all plans were the use of a toe elevation
of -10 ft msl, 5-ton stapods, and filter and underlayer stone weights of 2 to
60 1b, and 150 1lb, respectively. Also, armor materials seaward of the stapods
were considered sacrificial and their movement was not considered in evaluat-
ing the stability response of the various plans. Observations of this mate-
rial during testing showed that this material was usually dragged downslope
and did not physically impact the stapods. Details of the plans tested and
general results are discussed in the following paragraphs.

Plan R1S1

20. Plan R1S1 (Plate 3, and Photos 1 and 2) was constructed to a crown
elevation of +4.5 ft msl, with the stapods resting on the 2- to 60-1b filter
stone (Ws). Weights of the primary armor stone (W,) and toe-protection armor
stone (w3) were 2.5 tons and 1.0 ton, respectively.

21. Exposure of Plan R1S1 to the abbreviated storm-surge hydrograph
resulted in extensive damage with a large amount of armor stone displacement
distributed over the structure; however, the stapods proved to be stable.
Photos 3 and 4 show the condition of the structure after testing.

Plan R2S1

22. Plan R2St1 (Plate 4, and Photos 5 and 6) was similar to Plan R1S1;
however, the weights of the primary armor stone (W,) and toe-protection armor
stone (N3) were increased to 3.8 tons and 2.5 tons, respectively. In order to
maintain the -0.8 ft elevation at the top of the 1V:1.25H toe slope, it was
necessary to decrease the thickness of the filter stone (ws) from 2.5 to
0.9 ft. The slope of the primary armor stone was increased to 1V:1.8H. The
crown elevation of +4.5 ft was maintained.

23. The stability response of Plan R251 to the abbreviated storm-surge
hydrograph was significantly better than that of Plan R1S1, However, this
revetment design was still unacceptable due to excessive displacement of the
3.8-ton armor stone. The after-testing condition of this plan is shown in
Photos 7 and 8.
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B Plan R3S

g?s 24. Plan R3S1 (Plate 5, and Photos 9 and 10) was similar to the pre-
. ceding plans except the weight of the primary armor stone (w2) was increased
5&*' to 4.9 tons. The greater stone size resulted in an increase of the crown
%‘: elevation to 4.8 ft msl.

:hk} 25. When subjected to the abbreviated storm-surge hydrograph, Plan R3S1
o) demonstrated improved stability as compared to the previous plans. However,
%&ﬁ as shown in Photos 11 and 12, the design was unacceptable due to excessive
;ﬂf movement of the primary armor stone.

?::‘" Plan RY4ST

26. Plan RU4S1 (Plate 6, and Photos 13 and 14) was constructed using
6.3-ton primary armor stone (we) placed on a 1V:3.5H slope. The crown
elevation was increased to 5.0 ft msl and the elevation of the stapods was
‘%ﬁ increased by placing them on the underlayer stone (wu).

{: 27. When subjected to the abbreviated storm-surge hydrograph, damage to
Plan RUS1 was minor and the stability response was considered acceptable,

Some armor stones shifted positions as they sought a more stable orientation
and one 6.3-ton stone was carried seaward of the stapods. As waves struck the

vertical seawall, energy directed downward had a tendency to force stone lying

i$¢ adjacent to the wall slightly seaward. Eventually some settlement occurred;
:q& however, the overall integrity of the section was not affected, and it was
$§ decided to subject this design to the full-scale storm-surge hydrograph.
‘;y Photos 15 and 16 show the condition of the structure after testing with the
égz abbreviated hydrograph.
;5* 28. Exposure to the 13-hr storm-surge hydrograph was initiated. Re-
a&s sults obtained were very similar to those observed with the abbreviated

) hydrograph. There was some minor damage due to stone displacement during the
g‘:g earlier hydrograph steps and again one of the primary armor stones was carried
gy‘ seaward to the toe area. The most severe problem resulted in a significant
ﬁs damage in the area adjacent to the seawall. Because of severe wave impact at
_;; the wall, forces directed down the face of the cutoff wall were able to grad-
?ﬁ* ually cause scour, settlement, and a seaward displacement of material at the
D seawall-revetment interface. This damage did not involve the displacement of
Lzz individual armor stones; instead, the entire revetment section was moved

» slightly seaward as a unit. Photos 17 and 18 show the settlement at the wall,
. % the wedge-shaped gap between the cutoff wall and the revetment, and the
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seaward displacement of the entire section. This displacement is most ap-
parent in Photo 18, when the altered positions of the stapods and the most
seaward primary armor stones are observed. This problem is an inevitable con-
sequence of fronting the vertical seawall with a stone revetment and subject-
ing the structure to wave conditions of the severity described herein. Aftar
consultation with SAW, it was felt that this problem could not be resolved by
changing the geometry of the revetment or by further increasing the armor stone
weights. Therefore, revetment stability tests of Plan RUS1 were discontinued.
Plan R4S2

29. The revetment portion of Plan R4S2 (Plate 7, and Photos 19 and 20)
was identical to Plan R4S1. This plan differed from those previously tested
in that the vertical seawall was replaced with a recurved seawall. Details of

this wall design are shown in Figure 6.
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Figure 6. Details of seawall curvature, Plan R4S2
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30. Subjection of Plan RUS2 to the abbreviated storm-surge hydrograph
resulted in minor damage. Two primary armor stones were displaced and several
others shifted slightly in place. The stability response of this plan was
considered acceptable. Photos 21 and 22 show the after-testing condition.

31. Following completion of the abbreviated hydrograph tests, the
structure was subjected to the 13-hr hurricane storm-surge hydrograph. Again,
an acceptable stability response was exhibited, Although several armor stones
shifted positions slightly, none were displaced, and the functional and struc-
tural integrity of the revetment was maintained. Photos 23 and 24 show the
structure after completion of step 4, and Photos 25 and 26 show the condition
at the conclusion of testing. Comparison of these photographs with Photos 21
and 22 indicates that very little change occurred during exposure to the 13-hr
storm-surge hydrograph.

Plan R4S3

32. After the determination that Plan RY4S2 was an acceptable design in
terms of revetment stability, there was some concern about the amount of over-
topping observed with certain wave conditions. Discussions with SAW resulted
in a proposed modification to the recurved seawall. For aesthetic reasons, it
was felt that the crown elevation of the seawall should not be increased;
therefore, the overhang at the top of the seawall was extended seaward by 2 ft
as shown in Figure 7.

33. Plan R4S3 (Photos 27 and 28) was tested to determine whether the
structural alteration would affect revetment stability and to compare the
overtopping by visual observation. The revetment of this plan was the design
which had proven adequate in Plan RAS2.

34. Exposure of Plan R4S3 to the abbreviated hydrograph resulted in no
damage. There was some minor in-place rocking and shifting of several armor
stones, but no stones were displaced. Further subjection of the structure to
the 13-hr storm-surge hydrograph yielded similar results, and it was evident
that Plan RUS3 was acceptable in terms of revetment stability. The after-
testing condition is shown in Photos 29 and 30.

35. During the previous testing of Plan RUS2, significant overtopping
was noticeable at the +8.6 ft swl with 12-sec and particularly 14-sec waves.
Although no quantitative measurements of the amount of overtopping were per-
formed, visua! observations indicated that Plan R453 significantly reduced the

overtopping.
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PART IV: WAVE PRESSURE TESTS

36. Following the determination of an adequate revetment design, wave
pressure tests were performed. The purpose of these tests was to provide
pressure data necessary to determine the distribution of wave forces for a
variety of wave conditions. Based on these data, the most suitable seawall
alternative could be chosen and designed to withstand the corresponding re-
sultant forces and ensure stability against overturning and sliding.

37. Tests were conducted at swl's of +2.6, +4.3, +6.9, and +8.6 ft msl
for wave periods ranging from 6 to 14 sec. The most severe breaking waves
which experimentally could be made to attack the test sections were investi-
gated. In addition, selected nonbreaking and prebreaking waves were tested at
swl's of +6.9 and +8.6 ft to provide a wide range of wave conditions on which

the seawall selection and design could be based. Wave conditions selected for
the wave pressure tests are given in Table 1.

38. Typical wave pressure oscillograph records for the seawalls and
cutoff wall are presented in Figure 8. Wave pressure-time histories indicated
that as a wave struck the seawall, it caused a shock pressure (or impact
pressure) of large magnitude and short duration, followed by a secondary
pressure (or surge pressure) of lesser magnitude and longer duration. Based
on experiments conducted with a vertical wall, Bagnold (1939) theorized that
these short-duration shock pressures resulted from the rapid compression of an
air pocket trapped between the face of a breaking wave and the wall. This
shock pressure phenomenon and its occurrence relative to vertical walls has
been studied by several investigators (Minikin 1946; Carr 1954; Kamel 1968a,
1968b; Garcia 1968). As shown in Figure 8, wave pressure records for the
sheet pile cutoff wall are of similar form except for the negative secondary

pressures which occurred during wave drawdown,

Plan RU4S1 Test Results

39. The first series of pressure tests was conducted with the vertical
seawall in place. This plan was equipped with 12 transducers located at ele-
vations of +22.0, +20.0, +18.0, +16.0, +14.0, +12.0, +10.0, +8.0, +6.5, +1.0,
-1.5, and -4.0 ft msl. A profile sketch of this seawall showing transducer

locations is shown in Figure 3.
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azﬁ 40. The structure was subjected to the 36 different water level-wave
Tt

{ﬁ( condition combinations shown in Table 1 and the corresponding wave pressures
a were recorded. A test duration of 30 sec was used, as discussed previously,

4 and the number of representative waves for which pressures were observed
Y ranged from 7 to 12 depending on the wave period. Results of the shock pres-
gi‘ sure tests are given in Table 2. Figure 9 shows one of the more severe break-

ing waves impinging on the vertical seawall at an swl of 8.6 ft msl.

i#: 41. One of the most noticeable characteristies of these data is the

EE’ variability in shock pressures for identical incident waves. The range be-

sb tween the minimum and maximum shock pressures, especially for the more severe
) water level-wave conditions, was large. In order to provide a graphical pre-
% sentation of the wave pressure profile for each of the 36 conditions, a repre-

L sentative wave was chosen from the 7 to 12 available waves and plotted as

?b shown in Plates 8-25. These figures indicate, with few exceptions, that

i; maximum shock pressures occurred near the still-water level. The greatest

i' pressures occurred at +6.9 and +8.6 ft swl with wave periods of 12 and 14 sec.
sgl 42. As expected, secondary pressures were much lower than the corre-

ig sponding shock pressures and there was less variability in the secondary pres-

sures for identical waves. Because of this consistency, the 7 to 12 secondary

;5 pressures measured at each location, for each set of conditions, were averaged
) and these data are presented in Table 3. The durations of the secondary pres-
,{ sures were also relatively consistent at approximately 2.5 sec (prototype).

A

?‘ Plan RUS2 Test Results

-

'é. 43. Pressure transducers were mounted in the recurved seawall at ele-
i vations of +22.0, +20.0, +18.0, +16.0, +14,0, +12.0, +10.0, +8.0, +1.0, -1.5,
! and -4.0 ft msl. A profile sketch of this seawall and its 11 transducers

- locations is shown in Figure 4.

igl 44y, This structure was subjected to the same wave conditions used for

i testing the vertical seawall, and test results are included in Table 4. Fig- \
jﬂ ure 10 shows a 14-sec, 11.4-ft wave impinging on the structure at an swl of ?
: / +8.6 ft. J
B 45. When compared with the corresponding shock pressures measured on

;f the vertical wall, the magnitudes of shock pressures were substantially less
&‘ with the recurved wall. Also, shock pressures recorded for consecutive waves
3
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of the same conditions appeared to be less variable. Again, representative
waves were chosen for plotting typical pressure distribution profiles. These
profiles are shown in Plates 26-41. Those wave conditions for which there is
no pressure distribution profile yielded negligible pressure records. The
profiles indicate that maximum shock pressures occurred in two particular
areas on the face of the seawall. One of these areas was near the swl, as had
been observed with testing of Plan RUS1. The other region where maximum shock
pressures occurred was near the top of the wall, in the area of the smaller
radius of curvature, Again, the greatest shock pressures were observed at
+6.9 and +8.6 ft swl with wave periods of 12 and 14 sec.

46. Results indicate that the recurved seawall did not significantly
alter the magnitudes of durations of the secondary pressures when compared
with results of the vertical seawall. Typical secondary pressures for the
more extreme conditions were approximately 5.0 psi or less with durations of
approximately 2.5 sec (prototype). The average values for the secondary pres-

sures on the recurved seawall are listed in Table 5.

Plan R4S3 Test Results

47. After pressure tests had been performed and analyzed for Plans R4S
and RUS2, the most severe water level-wave condition combinations had been
established; therefore, upon initiation of tests with the modified recurved
seawall, some of the less severe conditions were eliminated from the testing
sequence. Also, pressures on the cutoff wall were not measured with
Plan RUS3, as it was assumed that these pressures would not be significantly
changed by modifications to the top of the seawall. It was also assumed that
forces might be quite large on the underside of the 2-ft overhang, due to the
role of the overhang in blocking wave runup along the face of the seawall.
Therefore, a transducer was mounted vertically in the overhang section. Fig-
ure 5 is a profile sketch of the seawall and transducer locations. A view of
the instrumented face of the modified recurved seawall is shown in Figure 11,

48. Results of this test series are presented in Table 6 and Plates 42-
52. These results indicate no significant change in the intensity or duration

FIE S SR S

of wave pressures on the seawall face, when compared with corresponding mea-
surements from Plan RUS2. However, the vertical transducer mentioned above

did record some relatively large shock pressures, the greatest being 75.25 psi b
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’ Figure 11. Sea-side view of instrumented recurved seawall face
-
4 : for a 14-sec, 11.4-ft breaking wave at an swl of 8.6 ft msl. Average second-
:f ary wave pressures on the modified recurved seawall are listed in Table 7.
f\ 49. It was anticipated that further information concerning the magni-
Ch
J . tudes and durations of the shock pressures would be needed to accomplish final
'i\ design of the seawall. Therefore, in an effort to provide a temporal distri-
.
‘ﬁg butisn of the shock pressures, further data analysis was carried out with test
)
f*ﬁ results of Plans RUS2 and RUS3. Pressure records for the 12- and 14-sec waves
v%" at +8.6 ft swl were reanalyzed at each transducer location, and nine data sam-
.-
g ples, distributed as shown below, were obtained for each wave condition.
*“l
h" Time Relative to Time Relative to
‘; Samole Peak, sec Sample Peak, sec
No. Model Prototype No. Model Prototype
i 1 -0.100  -0.500 6 0.005 0.025
:" 2 -0.040 -0.200 7 +0.020 +0.100
‘.p 3 -0.020 -0.100 8 +0.040 +0.100
e Y -0.005  -0.025 9 +0.100  +0.500
15, 5 0.000 0.000
o
-).'
,‘il’
2 27
.
:
3

O A R T N Ty T R R T T L T PN
SN P e

'\-.\_\:;\ 'y.'

VR A Og U T e T L Vi S U T S i S U
e s aTe Tt \.':‘:"\‘-.\".' % Ko OReh e ar -~




K Since the maximum pressures at each transducer rarely all occurred at the same
‘-
*

instant in time, the choice of peak condition, or time zero, was subjective.

In all cases, that instant at which maximum pressures were occurring at the

?5 greatest number of cells was chosen as time zero.

a} 50. Results of this analysis are presented in Tables 8 and 9 and

af Plates 53-100. These data reinforce the fact that the shock pressure phenom-

t enon is characterized by impulsive loadings and that, especially under extreme

%ﬁ wave conditions, the pressure distribution profile can change drastically in a

‘J very short time,

2? 51. Comparison of corresponding temporal distributions for Plans RUS2
and RUS3 does not indicate any significant effects due to the difference in

g‘ the geometric shape of the modified recurve; however, pressure distribution

$ profiles for Plan RUS3 generally show slightly greater pressures near the top

gﬁ of the seawall, due to concentration of wave energy in that area by the 2-ft

f overhang.

éf 52. On completion of testing, results indicated probable selection of

ff the modified recurved seawall as the most suitable design; however, because of

?: the previously mentioned variability of the shock pressures, SAW requested

’ that additional wave pressure data be collected. Pressures were measured for

iﬁ 100 individual waves (instead of the previous 7 to 12 waves) for the two most

fq critical breaking wave conditions at wave periods of 12 and 14 sec and +8.6 ft

)\ swl. This provided sufficient data to allow the execution of a simple

:, statistical analysis.

:? 53. the results of this additional testing aire included in Tables 10

if and 11. During this test series, provisions were made to increase the sam-

3{' pling rate to 280 samples/sec. This provided a more comprehensive temporal
distribution of the wave pressures. Although all pressures for the individual

3? waves listed in Tables 10 and 11 did not occur at the same instant, the time

’o interval over which the maximum pressure occurred at all eight transducers

ii never exceeded 0.43 sec in the prototype. These data again show variability

- of the shock pressures for consecutive waves of the same conditions and

- clearly indicate that the maximum pressures occur at the top of the modified

f recurved seawall. Secondary pressures were consistent throughout the tests.

S; Maximum secondary pressures occurred near +8.6 ft swl and demonstrated typical

Iy magnitudes and durations of 5.5 psi and 2.5 sec (prototype), respectively.
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. Results of this model study indicate that Plan RUS3 is the most
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Based on the test results reported herein, it is concluded that:

PART V: CONCLUSIONS AND DISCUSSION

Conclusions

In regard to revetment. stability testing, for the abbreviated
and full-length storm-surge hydrographs:

(1) Plans R1S1, R2S1, and R3S1 are not acceptable revetment
designs.

(2) The revetment design incorporated in Plans RUS1, RUS2, and
RUS3 is acceptable.

(3) Of all wave periods investigated, the tld-sec waves are the
most severe in terms of revetment stability.

In regard to wave pressure testing:

(1) Wave pressures observed with the vertical seawall in place
were greater than comparable pressures observed with either
recurved seawall in place.

(2) Wave pressures measured on the cutoff wall decreased when
the vertical seawall was replaced by the recurved seawall.

(3) Highest wave pressures were observed at +8.6 ft swl.

(4) Shock pressures measured on the vertical seawall for ap-
parently identical waves were extremely variable.

(5) The variability of shock pressures for seemingly identical
waves was reduced with the recurved and modified recurved
seawalls in place.

(6) With the vertical seawall in place, the greatest shock
pressures were measured near the swl.

(7) With the recurved seawall in place, the greatest shock
pressures were measured near the swl and near the region of
the smaller radius of curvature.

(8) With the modified recurved seawall in place, the greatest
shock pressures were measured on the lower face of the 2-ft
overhang.

(9) Wall geometry had no significant effect on the magnitude or
duration of the secondary pressures.

(10) The modified recurved seawall was the most suitable design
tested in terms of minimizing pressures on the face of the
wall and reducing runup and overtopping.

Discussion
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suitable design of all alternatives tested. The revetment section with its
6.3-ton primary armor stone demonstrated a favorable stability response when
subjected to the most severe wave and water level conditions expected in the
prototype. Also, there was no indication of problems related to the inter-
action and combined stability of the seawall and revetment. The seawall cur-
vature proposed by SAW was found acceptable in minimizing wave forces when

compared with the vertical wall; however, a structural modification to the

This modifi-

cation eliminated wave overtopping for all but the most severe water level and

crown of the recurved seawall was included in the final design.

wave conditions.
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Table 1

Wave Conditions Used For Pressure Tests

Incident Wave

, ft Wave Form

9.0 Breaking

11.1 Breaking

11.0 Breaking

12.6 Breaking

12,7 Breaking

11.5 Breaking

13.1 Breaking

12.8 Breaking

12.7 Breaking

13.1 Breaking

6.0 10.7 Breaking

8.0 13.4 Breaking
10.0 14.0 Nonbreaking
10.0 14.7 Nonbreaking

10.0 15.7 Breaking
12.0 12.0 Nonbreaking
12.0 14.0 Nonbreaking

12.0 16.0 Breaking
12.0 13.3 Prebreaking
14.0 12,0 Nonbreaking
14.0 14.0 Nonbreaking

14.0 16.3 Breaking
14.0 11.2 Prebreaking

6.0 12.5 Breaking

8.0 14.1 Breaking
10.0 12.1 Nonbreaking
10.0 14.8 Nonbreaking

10.0 15.8 Breaking
12.0 12.0 Nonbreaking
12.0 14.0 Nonbreaking

12.0 16.8 Breaking
12.0 16.0 Prebreaking
14.0 12.0 Nonbreaking
14.0 14.0 Nonbreaking

14.0 17.0 Breaking
14.0 11.4 Prebreaking
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Table 4
Shock Pressure Data, Test Series 1, Plan R4S2

Shock Pressure, psi, at Indicated Elevation, ft

-4.,0

-1.5

+20 +18 +16 +14 +12 +10 +8 +1.0

+22

Wave

No.

AT AE B 8 J
AL A X

swl = 2,6 ft; T = 6 sec; H= 9,0 ft

3.50
3.00
2.00
3.00

2.50
2,25
2,00
2.50

2.25
2,25
2,00
2.50
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AN NN NN
T
NN NN NN

NO™~SONNO
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1

»,

2.8

2.4

2.3

Avg

3.50
2.00

2.50
2.00

Max

o\ «“N. 5}\:')1
HELN NN -.'l

Min

swl = 2,6 ft; T = 8 sec; H = 11.1 ft

RN
-

6.25
8.25

3.75 4,25
4.00

3.00

2.75
1.75

\ el A R LA
b, n 0 ,.ts "y ,

6.00
6.50
4,50

[ey =]
[Tali'a}

T3

1.75
3.00

[l 3

o

4.50
4.00

4,25
3.50

wn O

N T

Negligible.
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Table 5 (Concluded)

+20.0 +18.0
0.5

N
*
0.3
0.3
0.9
0.8
*

+22.0
*
*
*

Wave Form
Breaking
Breaking
Nonbreaking
Nonbreaking
Breaking
Nonbreaking
Nonbreaking
Breaking
Prebreaking
Nonbreaking
Nonbreaking
Breaking

ft
12.5
2.0
14,0

H,
4.1
2.

14.
15.8
12
14
16.

Incident Wave
6.0

8

0

0.
10.0
12
12
12

2
14,

T , sec

swl
ft
+8.6
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:ﬁ; Table 6
{ﬁ‘ Shock Pressure Data, Test Series 1, Plan R4S3
[ L L
N Wave Shock Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

swl = 6.9 ft; T =10 sec; H= 14,0 ft

AR
'Syt b 4 A

ale 1 5.00 4.00 4.50 4,00 4.00 4.25 2.00 4,25
it 2 6.00 5.25 5.25 5.25 4.00 4.25 2.00 4.25
B 3 5.00 4.50 4.75 5.00 4.00 4.25 2.00 4.25
ke 4 5.00 5.00 5.75 5.75 4.00 4.25 2.00 4.25
hyd 5 5.00 5.50 6.00 5.75 4.00 4.25 2.00 4.25
6 6.00 5.75 5.75 5.75 4.00 4.25 2.00 4.25
gﬂi 7 6.00 4.75 5.25 5.25 4.00 4.25 2.00 4.25
0'|
L)
vt Avg 5.4 5.0 5.3 5.2 4.0 4.2 2.0 4.2
ot Max 6.00 5.75 6.00 5.75 4,00 4.25 2.00 4.25
g Min 5.00 4.00 4.50 4.00 4.00 4.25 2.00 4.25
_z
‘Eg swl = 6.9 ft; T = 10 sec; H = 14.7 ft
.*}
Pe %
A% 1 6.00 6.75 6.75 7.25 6.00 5.25 2.00 4,25
- 2 8.25 7.75 7.25 7.25 6.00 5.25 2.00 4.25
0 3 8.25 6.25 6.00 6.00 6.00 5.25 2.00 5.25
i 4 5.00 5.50 5.25 5.25 5.00 4.25 2.00 5.25
gq~ 5 5.00 7.00 6.75 6.50 5.00 4.25 2,00 5.25
2 6 5.00 5.75 6.00 5.75 5.00 4.25 2.00 5.25
&Y 7 4.00 5.75 5.25 5.00 5.00 4,25 2.00 5.25
‘; Avg 5.9 6.0 6.2 6.1 5.4 4.7 2.0 5.0
L~ Max 8.25 7.75 7.25 7.25 6.00 5.25 2.00 5.25
t Min 4,00 5.50 5.25 5.00 5.00 4.25 2.00 4.25
K
Vil
&b swl = 6.9 ft; T = 10 sec; H= 15.7 ft
':’.:;v
Wy
W 1 9.25 7.00 6.75 7.00 6.00 4.25 3.00 6.25
;§ 2 8.25 9.75 8.75 8.50 7.00 5.25 4,25 5.25
oy 3 9.25 14.75 7.75 7.25 7.00 5.25 4.25 6.25
: 4 13.25 8.25 8.50 8.25 7.00 6.25 4.25 5.25
e 5 7.00 9.00 12.00 7.75 7.00 5.25 4,25 6.25
! 6 8.25 8.75 8.50 8.25 7.00 5.25 4.25 6.25
2y 7 9.25 6.75 7.25 6.50 7.00 5.25 4.25 8.50
iy
) Avg 9.2 9.2 8.5 7.6 6.9 5.2 4.1 6.3
' Max 13.25 14.75 12.00 8.50 7.00 6.25 4.25 8.50
o Min 7.00 6.75 6.75 6.50 6.00 4.25 3.00 5.25
sy
.5;:
o (Continued)
j:,:: (Sheet 1| of 8)
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Table 6 (Continued)

Wave Shock Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
swl = 6,9 ft; T = 12 sec; H = 12.0 ft
1 * 2.75 2.75 3.75 3.00 2.00 4.25 4,25
2 * 2.75 2.50 3.75 3.00 2.00 4.25 4.25
3 * 3.00 2.75 3.25 4.00 2.00 4,25 4,25
4 * 3.00 2.75 3.25 4.00 2.00 4.25 5.25
5 * 3.00 2.75 2,75 4.00 2.00 4,25 5.25
6 * 2.50 2,75 2,75 3.00 2.00 4,25 5.25
7 d 2.50 2.75 2.50 3.00 2.00 4,25 5.25
Avg 2.8 2.7 3.1 3.4 2.0 4,2 4.8
Max 3.00 2,75 3.75 4.00 2.00 4.25 5.25
Min 2.50 2.50 2.50 3.00 2.00 4.25 4,25
swl = 6.9 ft; T = 12 sec; H = 14.0 ft
1 6.00 6.25 5.75 6.00 5.00 4,25 4,25 10.50
2 6.00 5.25 4.50 6.50 4.00 3.00 4,25 6.25
3 4.00 5.25 5.25 4.50 4.00 3.00 5.25 6.25
4 9.25 4.00 4.00 4.00 5.00 3.00 4,25 6.25
5 5.00 6.00 5.25 5.00 5.00 5.25 5.25 11.50
6 4.00 4,25 4.00 3.75 5.00 4,25 5.25 7.25
7 6.00 5.75 4.75 8.50 3.00 5.25 11.50 14.75
Avg 5.8 5.2 4.8 5.5 4.4 4.0 5.7 9.0
Max 9.25 6.25 5.75 8.50 5.00 5.25 11.50 14.75
Min 4.00 4.00 4,00 3.75 3.00 3.00 4,25 6.25
swlL = 6,9 ft; T = 12 sec; H = 16,0 £t
1 6.00 7.25 6.50 6.50 5.00 4,25 2.00 5.25
2 8.25 5.50 5.75 6.00 4.00 5.25 1.25 6.25
3 6.00 6.50 6.50 6.00 6.00 5.25 1.00 5.25
4 4.00 5.00 4.50 4.00 4.00 4.25 1.00 5.25
5 5.00 6.75 6.00 5.75 5.00 4.25 0.75 8.50
6 4.00 4.75 4,50 5.00 5.00 5.25 1.00 6.25
7 6.00 5.75 7.25 7.25 5.00 4,25 0.75 16.75
Avg 5.6 5.9 5.9 5.8 4.9 4.7 1.1 7.6
Max 8.25 7.25 7.25 7.25 6.00 5.25 2.00 16.75
Min 4.00 4,75 4.50 4.00 4.00 4,25 0.75 5.25
(Continued)

* Negligible.
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‘}" Table 6 (Continued)
fe

" Wave Shock Pressure, psi, at Indicated Elevation, ft

) No. +21 +20 +18 +16 +14 +12 +10 +8
&

(\
h swl = 6.9 ft; T = 12 sec; H = 13.3 ft
R 1 11.25 11.25 10.50 8.25 9.00 6.25 6.25 7.25

o 2 10.25 9.50 9.25 9.00 11.00 8.25 13.50 8.50

K 3 13.25 12.00 11.75 11.50 9.00 9.25 10.50 14.75

A 4 14.25 11.75 12.00 13.00 10.00 7.25 6.25 9.50

g} 5 14.25 17.75 13.25 14.75 15.75 11.25 10.50 28.25

i 6 14.25 12.50 11.25 9.75 9.00 7.25 9.50 11.50

a 7 18.25 15.50 13.25 13.75 12.00 8.25 10.50 9.50

i Avg 13.7 12.9 11.6 11.4 10.8 8.2 9.6 12.8

1@ Max 18.25 17.75 13.25 14.75 15.75 11.25 13.50 28.25

3 Min 10.25 9.50 9.25 8.25 9.00 6.25 6.25 7.25

i
i swl = 6.9 ft; T = 14 sec; H = 12.0 ft

¥

¢ wt
. 1 6.00 5.75 5.75 5.75 5.00 3.00 4.25 36.75

gf 2 5.00 5.75 6.00 5.25 4.00 3.00 3.00 13.75
% 3 5.00 5.25 5.25 5.25 4.00 3.00 4.25 13.75

. 4 6.00 6.00 6.00 5.25 7.00 3.00 5.25 14.75
44 5 5.00 5.75 5.25 5.25 3.00 3.00 5.25 25.25

5& 6 7.00 6.00 5.25 5.25 4.00 5.25 5.25 7.25

N 7 6.50 5.00 5.25 13.00 6.00 3.00 4.25 20.00

K)

ol Avg 5.8 5.6 5.5 6.4 4.7 3.3 4.5 18.8

- Max 7.00 6.00 6.00 13.00 7.00 5.25 5.25 36.75
» Min 5.00 5.00 5.25 5.25 3.00 3.00 3.00 7.25

2

G

fr swl = 6.9 ft; T = 14 sec; H = 14.0 ft

fag

¥ 1 8.25 7.25 6.50 7.00 6.00 4.25 9.50 15.75
K. 2 10.25 7.50 6.75 7.00 6.00 5.25 4,25 5.25

o 3 7.00 7.25 7.25 6.00 6.00 5.25 5.25 17.75

o 4 8.25 7.00 6.00 6.50 5.00 4.25 3.00 11.50

) 5 6.00 5.50 12.00 11,00 6.00 6.25 6.25 21.00

[ 6 7.00 6.25 5.25 10.50 10.00 6.25 4.25 17.75

’g 7 8.25 7.00 12.00 5.75 4.00 4.25 7.25 40.00

;'. 4
b Avg 7.9 6.8 8.0 7.7 6.1 5.1 5.7 18.4 v
R Max 10.25 7.50 12.00 11.00 10.00 6.25 9.50 40.00 '
" Min 6.00 5.50 5.25 5.75 4.00 4,25 3.00 5.25 «
5 :
g ‘
: (Continued) X
.:% (Sheet 3 of 8) ,'

i )

|
v 'v$"$. *l,"“' «\'.A‘_'*.l-;'\-_’u";‘ 4 '.,,‘-.n ; AN . ) g v P j ™ 7, )
NP SR CNCALL I TATESS BALNLEE NS SRR AT RAEHLRC LT IRRRESRUINNY




Sl %y, 0% "y 39 Py atety O
Ny gl_‘g?\‘,-!l."I"‘I'ﬁ.’!‘v!\‘t’.\“ﬁ. 'v;.,.l.m %l‘n’l"v?ﬂ‘.’l‘»’l’(

)

Table 6 (Continued)

Wave Shock Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
swl = 6.9 ft; T = 14 sec; H = 16.3 ft
1 9.25 9.50 8.75 8.50 7.00 6.25 7.25 10.50
2 11.25 9.75 8.50 8.25 6.00 5.25 5.25 11.50
3 10.25 9.75 8.75 7.75 7.00 4,25 5.25 15.75
4 11.25 10.75 8.50 8.50 6.00 4,25 6.25 11.50
5 10.25 9.25 8.00 8.50 7.00 5.25 5.25 16.75
6 10.25 8.50 7.75 6.50 6.00 4,25 5.25 27.25
7 7.00 7.25 27.50 10,50 5.00 6.25 8.25 31.50
Avg 9.9 9.2 1.1 8.4 6.3 5.1 6.1 17.8
Max 11.25 10,75 27.50 10.50 7.00 6.25 8.25 31.50
Min 7.00 7.25 7.75 6.50 5.00 4,25 5.25 10.50
swl = 6,9 ft; T = 14 sec; H =11.2 ft
1 18.25 15,25 13.75 12.50 10.00 8.25 8.25 47.25
2 17.25 14.75 12.50 12.25 11.00 9.25 12.50 31.50
3 16.25 14.75 13.00 12.50 9.00 7.25 12.50 77.75
4 18.25 14.75 13.00 12.25 10.00 7.25 9.50 34.75
5 15.25 13,25 12.00 11.00 9.00 7.25 7.25 15.75
6 15.25 13,75 12.00 13.50 12.00 7.25 11.50 110.25
7 13.25 10.50 9.25 9.00 8.00 6.25 5.25 32,50
Avg 16.2 13.9 12.2 11.9 9.9 7.5 9.5 50.1
Max 18.25 15.25 13.75 13.50 12.00 9.25 12.50 110.25
Min 13.25 10.50 9,25 9.00 8.00 6.25 5.25 15.75
swl = 8,6 ft; T = 10 sec; H = 12,1 ft
1 3.00 3.75 3.25 3.75 4,00 4.25 4,25 9.50
2 6.00 5.00 4,75 5.00 5.00 5.25 4,25 5.25
3 7.00 4.00 4,00 4,50 5.00 4,25 4,25 5.25
4 5.00 4,50 4,50 5.25 5.00 4.25 4.25 5.25
5 5.00 4.75 4,50 5.25 6.00 4,25 4,25 5.25
6 5.0¢C 5.00 5.25 5.25 6.00 4,25 4.25 5.25
7 5.00 4.25 4,75 3.75 5.00 4,25 4,25 5.25
Avg 5.1 4.5 4,4 4.7 5.1 4.4 4,2 5.9
Max 7.00 5.00 5.25 5.25 6.00 5.25 4.25 9.50
Min 3.00 3.75 3.25 3.75 4.00 4.25 4,25 5.25
(Continued)
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}%; Table 6 (Continued)
Rd
' Wave Shock Pressure, psi, at Indicated Elevation, ft
o No. +21 +20 +18 +16 +14 +12 +10 +8
f’" \
AnS
W swl = 8.6 ft; T = 10 sec; H = 14.8 ft
5
_ 1 9.25 6.75 6.75 6.50 6.00 6.25 3.00 6.25
o 2 12.25 10.25 10.00 9.25 8.00 7.25 5.25 7.25
K 3 8.25 6.75 7.75 7.75 6.00 6.25 4.25 6.25
R 4 8.25 7.25 7.25 7.00 7.00 6.25 4.25 6.25
g: 5 14,25 6.75 7.25 7.00 7.00 7.25 4.25 7.25
"y 6 9.25 8.25 7.75 7.25 7.00 6.25 4.25 5.25
7 8.25 7.75 7.75 7.00 7.00 6.25 4,25 5.25
:";
e Avg 10.0 7.7 7.8 7.4 6.9 6.5 4.2 6.2
B Max 14.25 10.25 10.00 9.25 8.00 7.25 5.25 7.25
N Min 8.25 6.75 6.75 6.50 6.00 6.25 3.00 5.25
ink
¢
?v swl = 8.6 ft; T = 10 sec; H = 15.8 ft
.
&
%& 1 11.25 10.25 10.00 9.25 7.00 7.25 5.25 5.25
2 2 13.25 11.00 11.00 9.75 10.00 8.25 7.25 7.25
3 9.25 7.75 8.50 8.50 7.00 7.25 7.25 7.25
v 4 10.25 9.75 10.50 9.75 9.00 8.25 7.25 6.25
X 5 7.00  19.00  11.00 8.25 8.00 7.25 6.25 7.25
R 6 9.25 10.75 9.25 8.50 8.00 7.25 6.25 6.25 ,
P2 7 7.00 7.75 10.00 7.75 7.00 6.25 5.25 5.25 ,
() 3
L
Avg 8.6 10.9 10.0 8.8 8.0 7.4 6.4 6.4
g Max 13.25 19.00 11.00 9.75 10.00 8.25 7.25 7.25
Y Min 7.00 7.75 8.50 7.75 7.00 6.25 5.25 5.25
£
:.:‘ g
0
bl swl = 8.6 ft; T = 12 sec; H = 12.0 ft
ﬂ; ¥
g
0 1 4.00 4.25 4.75 5.00 5.00 4.25 4.25 3.25 :
N 2 5.00 4.75 4.75 4.50 5.00 4.25 4.25 3.25 ;
N 3 6.00 5.00 5.25 4.50 5.00 4,25 4.25 4.25 :
W 4 6.00 4.75 4.50 4.50 5.00 4,25 4.25 4,25
- 5 5.00 5.00 4.50 4.50 4.00 4.25 4.25 4.25
i 6 3.00 3.25 3.25 2.75 4.00 4,25 4.25 27.25
& 7 4.00 4,00 3.75 3.75 4.00 4.25 4,25 4.25
% Avg 4.7 4.4 4.4 4.2 4.6 4.2 4.2 7.2
* Max 4.00 5.00 5.25 5.00 5.00 4.25 4.25 27.25
Min 3.00 3.25 3.25 2.75 4.00 4.25 4,25 3.25
W
A (
21‘ j
| (Continued)
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Table 6 (Continued)

Wave Shock Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
swl = 8.6 ft; T = 12 sec; H = 14.0 ft
1 9.25 7.00 7.25 6.50 8.00 6.25 4,25 5.25
2 8.25 6.50 6.00 5.75 6.00 5.25 4,25 5.25
3 7.00 6.00 6.50 6.00 7.00 6.25 6.25 12.50
4 7.00 5.75 5.25 5.00 7.00 5.25 I1.50 8.50
5 7.00 6.75 6.50 5.75 5.00 5.25 13.50 9.50
6 7.00 5.25 4.50 8.25 7.00 22.75 15.75 8.50
7 9.25 7.25 6.50 5.75 5.00 41.25 16.75 10.50
Avg 7.8 6.4 6.1 6.1 6.4 13.2 10.3 8.6
Max 9.25 7.25 7.25 8.25 8.00 41.25 16.75 12.50
Min 7.00 5.25 4.50 5.00 5.00 5.25 4,25 5.25
swl = 8.6 ft; T = 12 sec; H = 16.8 ft
1 14.25 10.75 9.25 8.50 9.00 6.25 6.25 6.25
2 13.25 11.25 16.25 12,25 9.00 6.25 10.50 11.50
3 12,25 11.25 10.00 16.25 7.00 8.25 23.00 11.50
4 14,25 11.75 9.75 13.75 8.00 18.50 15.50 9.50
5 20.25 20.50 20.50 16.25 17.75 17.50 20.75 12.50
6 12.25 13.50 13.00 16.25 17.75 29,00 18.75 12.50
7 23.50 18.00 15.00 16.25 15.75 16.50 12.50 10.50
Avg 15.7 13.9 13.4 14.2 12.0 14.6 15.3 10.6
Max 23.50 20.50 20.50 16.25 17.75 29.00 23.00 12.50
Min 12.25 10.75 9.25 8.50 7.00 6.25 6.25 6.25
swl = 8.6 ft; T = 12 sec; H = 16.0 ft
1 20.25 16.75 14.50 13.50 12.00 8.25 6.25 6.25
2 21.25 17.50 14,50+ 12.50 13.00 7.25 9.50 10.50
3 23.50 21.50 17.25 14.25 18.75 11.25 29.25 21.00
4 25,50 21.50 19.25 18.25 16.75 11.25 25.00 17.75
5 56.00 26.25 27.00 24,75 16.75 15.50 11.50 10.50
6 34.50 26,25 25.00 21.50 16.75 17.50 16.75 12,50
7 29,50 20.00 21.25 18.75 28.75 19.75 25,00 9.50
Avg 30.1 21.4 19.8 17.6 17.5 13.0 17.6 12.6
Max 56.00 26.25 27.00 24,75 28.75 19.75 29.25 21.00
Min 20.25 16.75 14.50 12,50 12.00 8.25 6.25 6.25
(Continued)
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Table 6 (Continued)

Wave Shock Pressure, psi, at Indicated Elevation, ft
_ No. +21 +20 +18 +16 +14 +12 +10 +8
?
'D
f swl = 8.6 ft; T = 14 sec; H = 12,0 ft
\;‘
)
g S 11.25 7.75 6.75 7.25 7.00 6.25 5.25 4,25
2 13.25 8.75 8.50 7.75 8.00 7.25 6.25 5.25
:» 3 11.25 9.50 8.75 7.75 7.00 6.25 15.50 6.25
K] 4 13.25 10.25 8.75 7.25 8.00 6.25 6.25 6.25
Q 5 13.25 9.50 8.50 7.25 7.00 6.25 5.25 5.25
? 6 12.25 9.00 7.75 7.25 6.00 6.25 5.25 5.25
o 7 12.25 8.50 7.75 6.50 7.00 5.25 9.50 5.25
b Avg 12.4 9.0 8.1 7.3 7.1 6.2 7.6 5.4
) Max 13.25 10.25 8.75 7.75 8.00 7.25 15.50 6.25
h Min 11.25 7.75 6.75 6.50 6.00 5.25 5.25 4.25
'
, swl = 8.6 ft; T = 14 sec; H = 14.0 ft
) 1 15.25 11.75 11.00 10.25 11.00 8.25 16.75 7.25
r 2 15,25 12.00 10.50 9.75 10.00 7.25 6.25 6.25
3 12,25 10.25 9.25 8.25 8.00 7.25 32,25 14,75
) 4 12.25 10.25 9.25 9.00 9.00 8.25 15.50 26.25
4 5 11.25 10.25 9.75 9.00 9.00 7.25 7.25 6.25
] 6 15.25 11.25 10.00 9.25 9.00 9.25 6.25 5.25
% 7 12.25 9.75 9.25 8.50 8.00 8.25 5.25 5.25
(]
K Avg 13.4 10.8 9.9 9.1 9.1 8.0 12.8 10.2
Max 15.25 12.00 11.00 10.25 11.00 9.25 32,25 26.25
! Min 11.25 9.75 9.25 8.25 8.00 7.25 5.25 5.25
i‘ swl = 8.6 ft; T = 14 sec; H = 17.0 ft
r 1 22,25 17.50 15.75 14,25 14.00 11.25 10.50 10.50
: 2 22,25 15.50 13.25 12.25 12.00 9.25 9.50 9.50
3 18.25 15.25 14.50 13.50 13.00 13.50 10.50 10.50
4 17.25 15.25 14.00 13.00 14,00 12.50 9.50 10.50
5 18.25 15.25 14.50 13.00 13.00 10.25 9.50 9.50
6 14,25 12.25 12.00 10.50 10.00 9.25 15.50 10.50
f 7 15.25 11.75 11.00 10.25 10.00 9.25 7.25 5.25
: Avg 18.2 14.7 13.6 12.4 12.3 10.8 10.3 9.5
: Max 22,25 17.50 15.75 14.25 14,00 13.50 15.50 10.50
' Min 14,25 11.75 11.00 10.25 10.00 9.25 7.25 5.25
;i (Continued)
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Table 6 (Concluded)

Wave Shock Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
swl = 8.6 ft; T = 14 sec; H = 11.4 ft
1 26.50 22.00 19.75 18.00 17.75 14,50 12.50 10.50
2 33.50 25.50 23.75 21.25 19.75 16.50 15.50 15.75
3 44.75 32.50 30.25 26.75 24.75 18.50 15.50 13.75
4 75.25 32.00 41.25 34,25 27.75 20.75 18.75 13.75
5 39.75 32.00 29.00 26.50 23.75 18.50 15.50 13.75
6 25.50 21.00 19.00 18.00 15.00 13.50 12.50 10.50
7 26.50 22.50 21.00 18.75 29.75 15.50 12.50 10.50
Avg 38.8 26.8 26.3 23.4 22.6 16.8 14.7 12.6
Max 75.25 32.50 41.25 34,25 29.75 20.75 18.75 15.75
Min 25.50 21.00 19.00 18.00 15.00 13.50 12.50 10.50
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Average Secondary Wave Pressures on Modified Recurved Seawall, Plan R4S3

Average Pressure, psi, for Indicated Elevation, ft
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Table 9

Instantaneous Wave Pregssures on Modified Recurved Seawall, Plan R4S3

Time
Relative
to Peak

sec

-0.500
-0.200
-0.100
-0.025
Peak
+0.025
+0.100
+0.200
+0.500

-0.500
=0.200
=0.100
-0.025

Peak
+0.025
+0.100
+0, 200
+0.500

-0.500
-0.200
-0.100
-0.025
Peak
+0.025
+0.100
+0.200
+0.500

Wave Pressure, psi, at Indicated Elevation, ft

+21 +20 +18 +16 +14 +12 +10 +8
swl = 8,6 ft; T = 12 gsec; H = 12,0 ft
0.75 0.25 0.75 1.00 1.50 1.00 2.25 4.50
-0.25 1.50 2,25 3.50 3.00 3.25 3.50 5.25
2.00 3.50 4,25 4,25 4,00 3.75 3.75 5.25
4,50 4.50 4,75 4,50 4,25 4.00 4,25 5.25
5.00 4,50 4,50 4.50 4,25 4.00 4.50 5.25
4.25 4,25 4,25 4.00 4,25 3.50 4,00 5.00
3.00 3.50 3.25 3.75 4,00 3.75 4.00 5.00
2.00 2.25 2.75 3.50 3.75 3.75 4,25 5.25
0.50 1.00 2,00 2.75 3.75 4,00 4,50 5.25
swl = 8,6 ft; T = 12 sec; H = 14,0 ft
0.50 0.25 1.00 1.00 1.50 0.00 2.75 6.00
~0.25 2,50 3.75 5.50 4.75 4.00 4,50 5.75
2,75 5.50 5.00 5.50 5.25 4,25 4,75 5.75
6.25 6.50 6.25 6.00 5.50 4,75 4.75 6.00
6.75 6.50 6.50 6.25 6.25 5.25 5.50 6.25
6.25 6.50 6.25 6.00 6.00 5.00 5.25 6.00
3.75 4.75 5.25 5.75 5.75 5.25 5.25 6.00
2.25 3.25 4,25 4,75 5.50 5.25 5.50 6.00
0.25 1.25 2.50 3.00 4,50 4,75 5.00 5.75
swl = 8.6 ft; T = 12 sec; H = 16.8 ft
0.50 1.25 1.00 0.75 0.25 2.25 1.25 1.50
18.50 6.50 0.50 7.50 0.25 2.00 1.00 3.00
0.75 3.00 7.50 16,50 11.50 10.25 7.50 8.25
11.50 12.25 11.25 10.50 8.50 6.50 6.50 7.25
11.50 8.25 6.00 6.75 7.75 13.50 19.25 13.00
6.50 7.50 14,75 17.75 13.25 12.75 11.25 9.75
6.00 7.75 7.75 11.50 7.00 8.75 7.25 7.50
2.25 3.75 5.00 5.50 5.75 5.50 6.00 6.50
0.50 1.25 2.50 3.50 4,50 4.25 5.50 6.00

(Continued)
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:? Table 9 (Continued)

el

L

. Time

o Relative

%ﬁz to Peak Wave Pressure, psi, at Indicated Elevation, ft

it sec +21 +20 +18 +16 +14 +12 +10 +8

swl = 8,6 ft; T = 12 sec; H = 16.0 ft

h
é; ~0.500 -0.25 0.75 0.25 6.25 0.00 1.75 0.75 0.75
B -0.200 0.00 3,00 0.75 6.25  0.00 1.7  0.75 0.75
o -0.100 1.00 0.00 8.75 6.00 1.75 5.75  9.25 10.00
-0.025 22,25 18.25 22,50 19.25 12.75 9.00  9.50 9.00
a Peak 21.50 13.25 8.75 9.00  9.00 25.25 33.00 26.00
o +0.025 10.75 9.75 28.75 27.00 21.75 20.00 17.25 14.75
;3 +0.100 7.00  8.75 7.75 7.75 7.75 9.75 9.00 9.00
ol +0.200 3.75  4.00  5.25 5.50  6.25 5.75  6.50 7.25
g! +0.500 0.50 1.00 2.50 3.00  4.50 4.50 5.25 5.75
o :
f; swl = 8.6 ft; T = 14 sec; H = 12,0 sec :
e
3
L4 -0.500 -0.50  0.00  0.75 1.25 2.00 0.75 -=0.25 -0.75
-0.200 0.25 1.75 3.00 4.25 6.75  0.75  0.25 0.00
W -0.100 4.00 6.75 0.00 0.00 4.00 5.00 @ 4.75 3.75 ;
L) -0.025 5.50  6.75 7.25 1.00  9.25 7.25 6.50 5.25 X
‘2 Peak 11.00 9.00  8.50 7.50 7.00 6.00  6.00 6.50 g
i: +0.025 7.00  6.25  6.25 6.50 7.50  9.50  0.25 6.50 :
W +0.100 4.25 5.00  5.50 6.00 7.00  4.25 0.25 3.75
+0.200 4.25 6.75  2.25  0.75 2.75 2.75 3.00 3.50 ;
“ +0.500 3.00 5.75 0.50  0.50 1.00  0.50 1.00 1.25 A
5 X
" "
r t
g‘ swl = 8.6 ft; T = 14 sec; H.= 14.0 ft '
"I"
K -0.500 -0.25 1.00  0.75 1.50 1.00  0.75 1.50 -1.00 A
g ‘ -0.200 -0.50 3.25 2.75  4.75 5.75  0.50 1.75  -1.25 .
-0.100 4.75 7.00 3.00 3.00 2.75 4.25 5.00 5.00 1
j -0.025 6.25 7.75 6.75 5.25 11.00  9.00 7.75 7.50 '
P Peak 14.00 11.75 10.25 9.25 8.50 6.75 6.50 7.00 A
_ +0.025 8.75 9.50 7.50 7.75 7.75 13.00  5.75 8.50
i +0.100 5.25 8.00 7.00 7.50 7.50 5.25 3.50 4.50 ,
i +0.200 5.75 7.00 3.25 3.50 3.50 4.50  4.25 5.50 X
e +0.500 3.75 6.00  0.75 2.75 0.50 1.25 1.75 3.00 3
o
ik ,
#,
'3 (Continued)
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Table 9 (Concluded)

Time
Relative
to Peak Wave Pressure, psi, at Indicated Elevation, ft
sec +21 +20 +18 +16 +14 +12 +10 +8
swl = 8.6 ft; T = 14 sec; H = 17.0 ft
-0.500 0.00 1.00 0.75 1.25 0.50 0.50 2.50 -0.25
=0.200 -0.50 5.50 3.00 5.00 6.75 0.50 2.00 -0.50
-0.100 5.75 8.50 1.50 5.75 2.25 6.25 8.00 7.50
-0.025 8.00 9.25 8.25 15.75 14.50 12.25 11.00 10.25
Peak 21.00 17.25 14.75 13.50 11.75 9.25 8.75 8.50
+0,025 13.75 13.25 10.25 10.25 9.50 19.25 16.50 14.50
+0.100 7.25 10.25 9.00 9.25 9.25 9.00 8.50 7.50
+0.200 5.75 7.00 3.25 6.25 3.25 4.00 4.50 6.50
+0.500 3.75 6.00 1.00 5.50 0.25 1.00 1.75 3.75
swl = 8.6 ft; T = 14 gsec; H = 11.4 ft
-0.500 1.00 1.50 1.25 6.00 =0.50 0.50 0.00 1.25
-0.200 6.25 1.50 0.75 5.25 7.25 0.25 4.75 -0.50
-0.100 6.75 9.75 1.25 6.50 4.50 4.75 12.50 8.25
-0,025 11.00 11.25 8.75 28.25 17.00 16.50 14,75 13.75
Peak 31.75 24.50 21.75 20.25 17.50 14.25 13.25 13.00
+0.025 27.50 22,75 17.75 16.00 14.25 38.50 35.00 28.75
+0.100 9.25 12,50 10.75 11.00 10.00 9.75 12.75 7.75
+0.200 7.00 8.75 4,00 8.50 3.50 5.00 4,75 7.00
+0.500 4.75 6.75 1.00 7.75 0.75 1.50 2.00 4,25
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& Table 10
f.,'-’i‘ Peak Pressures on Modified Recurved Seawall, Plan R4S3
,::?,: Wave Peak Pressure, psi, at Indicated Elevation, ft
e No. +21 +20 +18 +16 +14 +12 +10 +8
ol
o
v swl = 8.6 ft; T = 12 sec; H= 16.8 ft
-
ki
o 1 11.75 12.25 11.00 10.25 7.75 6.50 7.00 7.25
g54 2 15.50 13.50 12.00 12.25 8.75 9,75 10.50 12.00
FN 3 17.25 12.75 11.75 11.25 8.50 32.75 12.50 9.00
’ 4 23.25 17.75 15.75 20.50 15.25 22.25 18.25 14.75
n 5 28.75 20.50 17.25 24,00 16.75 25.25 12.50 10.50
3?‘ 6 24.75 17.50 14.25 15.25 18.00 48.50 14.50 11.00
o 7 30.75 24,25 20.00 35.25 16.00 16.50 13.75 12.00
§?: 8 28.75 19.75 17.50 22,75 29.00 17.50 10.25 9.75
R 9 16.25 13.75 11.50 10.75 8.00 6.50 6.50 8.50
&# 10 15.75 14.75 12.25 11.00 9.00 7.50 9,25 9.00
?i 11 13.00 13.75 11.00 10.00 9.25 7.50 29.75 12.75
Wiy 12 19.25 14.50 12.75 16.00 13.75 19.75 10.50 9.75
A 13 31.00 20.25 18.00 17.25 13.75 11.00 9.00 7.00
-2, 14 20.75 21.50 15.25 24,00 25,50 17.25 17.25 14.25
g& 15 27.00 15.25 17.75 13.50 11.75 29.00 11.75 10.50
! 16 20.00 16.50 26.75 20.25 19.25 14.25 9.00 8.50
o 17 13.75 13.50 12.00 10.50 8.75 6.75 6.75 7.75
N 18 17.00 14.75 12.25 11.00 9.50 7.00 9.25 8.75
52; 19 15.25 12.50 11.50 11.75 10.25 11.50 10.75 8.75
) 20 20.50 15.75 12.00 11.75 14.75 7.75 13.00 12.75
§§, 21 28.25 24,00 22.25 22.75 17.50 12.75 9.50 9.00
o 22 17.50 15.50 15.00 15.75 11.25 22.75 13.75 10.50
- 23 32.50 21.00 24.00 31.25 44,25 44.25 26.75 16.25
ga 24 25.00 18.50 14.50 17.00 13.00 10.50 9.50 8.25
9§ 25 16.25 13.75 11.75 11.25 8.50 6.75 6.50 7.50
Qb, 26 20.00 14.50 12.00 11.00 9.25 7.00 7.00 7.25
! 27 15.50 14,00 12.25 16.50 9.00 9.25 21.00 15.75
‘o 28 20.00 17.75 12.50 12.00 10.00 7.75 7.50 9.50
» 29 27.00 18.75 15.75 16.25 13.00 17.00 13.00 10.50
2 30 27.75 20.00 18.25 15.25 21.75 12.50 9.00 9.00
oy 31 37.00 21.75 24.75 38.00 17.25 9.25 8.25 8.50
i 32 33.00 19.25 16.50 15.25 16.50 11.25 11.75 10.00
§~ 33 17.75 15.25 13.00 11.75 9.00 6.75 7.25 7.25
34 21.50 16.50 13.75 12.50 9.75 9,50 7.75 8.00
- 35 26.00 17.25 14.25 13.25 13.75 9.75 10.25 9.50
’§ 36 23.00 17.50 31.75 22.25 15.50 12.50 12.75 9.50
s 37 23.00 17.75 15.75 39.25 25.25 28.50 16.50 12.00
‘%; 38 19.00 19.50 24,25 30.50 20.75 20.50 12,25 10.25
B 39 52.25 29.75 24,50 28.00 29.25 13.00 11.00 9.75
40 34.75 19.50 21.25 22,50 19.00 17.25 11.50 10.25
- 41 13.75 12.75 11.50 10.50 8.00 6.75 6.50 6.75
b3 42 19.00 14.25 12.50 15.50 11.50 13.75 8.50 9.25
;i 43 14.75 12.75 12.50 13.00 12.00 14.75 19.75 15.75
3:: (Continued)
¥ (Sheet 1 of 10)
K
S
i}
T 3 G R S AR N
,a“; \’ SN |,Q. 'u.. [ WS A »



Rty

4
cf X
0 3
% Table 10 (Continued)
‘l
' Wave Peak Pressure, psi, at Indicated Elevation, ft A
; No. +21 +20 +18 +16 +14 +12 +10 +8 )
: 3
:: swl = 8.6 ft; T = 12 sec; H = 16.8 ft (Continued) t
¢
;; 44 17.00 14.00 12.50 11.25 10.50 15.50 7.50 8.00 D
ﬂ 45 41.75 29.50 23.00 18.75 27.00 11.25 10.25 9.25 X
ﬁ 46 21.00 14.50 19.50 14.00 14,00 18.25 23.25 12.25 g
ﬂ 47 26.50 19.25 16.00 34.50 20.25 9.00 8.50 8.25 ¥
i\ 48 22.75 36.25 19.25 23.25 16.75 11.00  8.50 9.00 >
, 49 16.25 13.50 12,00 12,00 8.25 6.75 7.25 8.25 0
g‘ 50 18.00 14.75 12.25 12.25 9.50 17.25 7.50 9.00 N,
. 51 15.75 14.00 11.50 12.00 9.00 11.00 21.00 11.25 g
: 52 21.00 15.25 12.50 11.75 10.50 16.25 16.50 10.75 ,
53 32.00 17.25 18.00 16.50 15.25 10.75 8.00 8.50 .
* 54 21.50 15.00 14.00 20.50 14,75 10.75 10.50 9.50 "
% 55 47.00 29.75 23.00 28.75 29.50 16.75 11.50 10.00 ;
Q 56 29.75 20.50 18.75 34.50 22.25 10.00 9.75 9.00 "
: 57 14,75 13.00 11.50 10.75 8.25 6.50 6.25 8.00 i
¢ 58 19.00 15.25 12.50 14.00 9.00 7.00 7.00 7.50 »
b 59 17.00 14.25 11.75 12.25 11.25 21.25 25.75 9.00 ¥
w 60 20.25 19.00 26.25 14,25 11.00 15.25 12,50 11.00 ,
61 33.50 23.00 18.75 49,25 25.00 14.00 9.25 9.25 .
K> 62 23.00 19.75 18.75 16.50 11.75 8.75 7.50 7.75 t
N 63 43.50 27.00 22.50 34.50 22.50 11.25 9.75 9.25 ]
y 64 25.00 18.00 16.25 16.00 19.50 13.25 8.75 8.50 f
G 65 17.25 14,00 12.25 10.75 8.75 6.75 6.75 7.25 A
v 66 15.50 14,00 12.00 12.50 9.00 10.75 8.50 9.00
- 67 21.00 15.75 12.25 14.00 12.00 10.25 11.75 11.25 :
- 68 20.00 17.50 15.50 20.00 13.50 14.00 9.00 7.75 A
:* 69 29.00 19.25 16.00 28.75 38.25 12.50 9.00 8.50 i
70 19.50 18.50 17.25 15.25 15.00 14.25 9.00 9.00 3
H 71 32.25 22.50 18.50 32.25 32.25 13.00 9.50 9.00 f
: 72 36.00 23.75 68.25 39.50 27.00 10.00 9.25 9.50 4
73 15.50 14.50 12.75 11.25 9.50 7.25 6.75 7.25 ‘
- 74 19.75 15.25 12.75 12.25 9.50 11.00 8.00 8.50 :
N 75 15.75 13.00 11.75 11.50 8.25 16.50 20.25 12.25
' 76 18.75 20.50 15.75 11.75 11.50 19.50 10.75 9.50
'ﬁ 77 31.75 20.00 17.00 17.75 14,25 13.75 9.00 8.25
78 27.50 18.75 16.50 16.00 15.50 11.75 9.75 9.50
= 79 38.00 22.25 21.75 34,25 43,50 11.75 0.50 9.25
}' 80 31.25 23.00 18.00 51.00 25.50 9.75 8.25 8.50 3
4 81 16.25 15.00 11.75 10.75 9.25 7.00 6.50 7.00 :
S 82 16.00 13.50 12.00 10.50 9,25 23.50 10.75 9.00 )
W 83 18.75 15.00 12.50 12.00 9.75 12.25 10.25 9.25 !
v 84 20.25 13.75 12.75 12.50 9.25 7.50 9.25 9.50
85 27.00 20.00 15.00 16.25 17.00 18.75 10.00 8.75 :
p 86 23.50 17.00 14.50 28.50 60.75 68.00 17.00 12.00 R
Vi 87 35.75 24,25 19.75 17.25 13,25 10.25 9.25 8.75
,; 88 35.25 23.25 19,50 20.75 16,25 10.00 8.50 8.75 [
i: (Continued) (Sheet 2 of 10)
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Table 10 (Continued)

Wave Peak Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

swl = 8,6 ft; T = 12 sec; H = 16,8 ft (Continued)

89 17.00 13.50 11.50 10.75 8.50 7.25 6.75 7.00
90 22.00 15.75 12,50 13.50 9.00 7.25 7.25 8.25
91 15.50 15.25 12.25 10.25 8.75 9.75 24.25 10.00
92 20.75 18.75 18.25 15.00 12.25 14.00 15.50 11.00
93 32.50 21.25 18.50 35.75 24.75 12.75 9.75 8.75
94 22.50 16.75 14.75 15.00 13.00 15.00 16.75 10.50
95 43.00 27.50 23.00 27.50 17.75 11.50 10.25 9.25
96 30.00 20.25 17.25 20.00 15.25 12.50 8.00 8.75
97 15.75 14.25 12.00 11.50 9.25 7.00 6.50 7.25
98 20.00 15.00 12.75 12.50 9.25 7.50 7.25 7.75
99 19.25 16.00 14.50 13.50 9.25 12,25 16.75 12,00
100 19.75 16.00 12.75 15.00 14.50 14.25 16.50 10.25
Min 11.75 12.25 11.00 10.00 7.75 6.50 6.25 6.75
Max 52.25 36.25 68.25 51.00 60.75 68.00 29.75 16,25
Mean 23.60 17.84 16.34 18.46 15.53 13.92 11.25 9.56
Std. Dev. 8.14 4.44 6.76 9.07 8.83 8.93 4.85 1.92

swi = 8,6 ft; T = 12 sec; H= 16.0 ft

1 19.50 16.25 13.25 12.75 10.00 8.00 7.75 8.75

2 21.75 17.50 15.25 13.25 11.50 15.00 35.25 16.50

3 28.50 17.75 15.75 16.50 14.75 14.00 9.25 9.75

4 20.25 16.00 13.50 16.50 28.25 15.50 13.25 12.25

5 55.75 33.75 29.50 28.50 29.00 16.25 11.50 12,00 b
6 36.75 27.75 21.75 21.00 17.25 13.25 13.25 13,25 A
7 50.75 30.25 24.00 23.00 22,00 21.50 10.75 10.25

8 40.75 26.75 21.50 21.75 17.75 16.25 11.00 11.75

9 19.75 17.00 14.50 12.25 10.50 8.25 7.50 7.75
10 23.50 17.75 14.50 16.25 11.00 8.75 8.00 8.25
11 21.50 17.25 14.00 14.25 15.50 10.75 14.50 9.50
12 32.50 19.50 15.75 16.75 15,50 27.00 20.75 13.75 ]
13 38.50 26.00 21.50 21.75 19.00 25.00 15.50 11.25 i
14 30.50 20.50 23.00 16.50 16.50 15.75 16.25 12.75 E
15 49.00 32.00 30.50 45.25 25.25 12.75 11.25 10.50
16 53.00 25.75 25.50 23.50 25.00 17.00 11.00 10.25 b
17 21.00 15.75 13.25 14.00 9.75 8.00 7.50 13.00 A
18 20.25 15.25 13.75 14.25 10.50 17.50 12.00 13.00 i
19 19.75 17.25 14.75 16.25 11.75 9.00 10.50 9.00 A
20 27.00 22.25 24.00 20.50 21.25 14.50 18.75 16.00 q
21 41.00 29.00 32.25 32.75 23.00 42.00 14.75 10.25
22 24.50 17.50 18.25 17.00 16.50 25.25 11.50 9.75
23 33.00 24,50 19.00 18.00 44.50 12.75 11.00 9.75

(Continued)
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Table 10 (Continued)

Wave Peak Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

swl = 8.6 ft; T = 12 sec; H = 16.0 ft (Continued)

24 32.25 25.00 19.75 28.00 44.25 31.25 20.75 17.75
25 20.00 16.75 14,25 13.25 11.00 8.50 7.50 8.00
26 20.00 15.25 13.25 15.75 10.75 14,50 8.25 8.25
27 22.50 19.75 15.25 15.75 11.25 19.75 29.75 13.50
28 23.50 21.25 13.25 13.75 14,75 14.00 15.00 15.50
29 49.50 30.50 26.00 33.00 21.00 19.50 11.25 10.25
30 29.25 29.50 24.00 19.75 18.25 15.25 11.50 10.00
31 25.00 20.00 16.75 21.00 24.75 32.50 10.25 8.50
32 20.00 15.00 12,75 11.25 9.25 7.50 7.00 8.00
33 22.00 16.75 14.50 14,50 10.50 13.75 8.25 9.00
34 27.00 21.50 13.75 15.75 11.75 13.75 13.25 11.25
35 24,25 25.00 25.50 22.75 19.75 26.75 22,00 12.50
36 42,75 28.00 24,00 60.50 33.75 15.50 11.25 9.50
37 32.75 22.75 19.00 16.25 12.50 21.75 10.00 9.75
38 40.25 28.25 25.50 155.25 31.25 11.50 10.25 9.75
39 31.25 22.00 19.00 19.00 26.00 31.00 15.25 12,25
40 20.00 16.75 13.75 12,25 10.50 8.50 7.50 8.25
41 26.75 20.00 16.75 15.75 11.25 9.25 8.25 8.25
42 25.25 18.50 15.00 16,00 11.75 27.25 13.00 10.50
43 18.75 20.75 18.00 22,75 17.00 27.75 23.75 19.25
44 53.75 31.50 26.25 23.25 17.25 12.25 10.25 9.75
45 34.50 27.00 24.75 21.25 37.75 85.75 17.50 12.50
46 54,50 34.00 27.00 43,00 26.25 16.25 13.25 11.00
47 29.00 24,50 25.00 23.50 17.50 12.00 10.25 10.00
48 22.75 17.50 15.25 13.00 11.75 8.75 8.00 8.00
49 25,25 18.25 15.00 15.50 11.25 8.75 7.75 9.25
50 18.25 14.75 12.00 12.50 10.75 10.50 7.25 8.00
51 28.00 19.50 17.75 13.75 12.50 9.25 8.00 8.00
52 32.75 21.25 18.00 16.75 13.75 11.50 9.50 9.25
53 41.50 27.50 23,50 24.75 19.75 12.25 11.25 10.25
54 34.00 23.25 19.25 26.25 17.25 9.75 9.00 8.25
55 45,25 25,25 20.25 20.25 20.00 12.25 11.00 9.50
56 20.25 19.50 15.00 12.75 11.00 8.50 7.50 8.00
57 23.00 18.00 15.00 14.25 11.00 8.25 7.75 8.50
58 23.00 18.00 16.75 13.75 12.00 10.75 21.75 14,75
59 30.50 19.50 16.50 16.50 17.00 12.25 13.00 11.25
60 54.00 30.00 26,75 31.00 20.50 12.50 11.00 10.00
61 33.75 26.75 27.50 25.25 17.25 13.25 9.75 9.00
62 51,25 31.50 33.50 64.25 23.00 12.75 10.75 10.25
63 35.75 25.75 23.00 21.50 18.00 15.75 17.25 10.75
64 19.75 16.75 14.50 12.50 10.25 8.00 7.25 8.00
65 25.50 19.00 16.25 15.00 11.25 8.75 7.75 8.25
66 21.50 16.75 16.00 19.75 15.25 26.50 10.25 9.75
67 30.50 20.00 18.50 23,25 29.25 27.00 17.25 12.00
68 38.75 24,50 67.00 33.25 25.25 11.25 10.25 10.00
(Continued)
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g3 Table 10 (Continued)
Y
?5«3 Wave Peak Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
b 4
}f swl = 8.6 ft; T = 12 sec; H = 16.0 ft (Continued)
i
: 69 39.25 25.75 23.00 26.00 34.25 26,25 13.75 12.00
A 70 34.50 24.25 20.25 19.75 38.25 11.00 9.25 9.25
$ 71 31.75 22.50 18.25 25,00 36.50 12.75 8.75 8.00
A 72 19.25 15.75 13.50 13.75 10.50 8.25 7.50 8.00
}; 73 24,00 19.00 15.25 14.25 11.25 8.50 8.50 8.75
h 74 21.25 17.00 14.50 14.00 16.50 39.00 14.50 11.50
75 31.25 23.00 20.75 18.50 30.50 23.75 15.25 9.00
2EN 76 50.25 36.75 28.00 26.00 33.25 18.25 12.25 10.50
X 77 48,25 37.25 29.00 23.00 21.25 15.75 16.25 11.00
‘?' 78 46.25 29.75 25.00 53.00 25.25 11.50 10.25 10.75
lt» 79 39.00 25.75 25.50 31.75 14.75 11.75 9.25 8.75
L 80 19.25 33.50 15.00 13.00 10.50 8.25 7.50 8.25
> 81 25.25 40,50 16.75 15.00 12.00 9.25 8.25 8.25
{} 82 23.25 33.75 19.00 23.25 12.75 13.00 10.50 10.75
s, 83 28.50 31.75 16.75 19.25 18.25 21.00 22,25 14.75
j } 84 36.00 53.75 24.50 18.25 21.25 25.75 15.75 13.00
. z 85 33.75 61.75 22.25 28.25 16.25 14.75 15.00 11.50
R~ 86 36.00 51.00 22.00 35.25 37.50 11.75 10.25 9.75
87 31.75 42.00 17.50 15.75 28.00 21.50 11.50 9.75
) 88 21.75 17.00 15.25 13.50 11.25 8.50 7.75 8.75
» } 89 23.25 18.75 16.00 16.00 11.00 9.00 7.75 8.00
(s 90 26.75 19.00 15.50 17.25 25.00 13.50 8.00 8.25
) t 91 30.00 32.25 18.75 20.00 17.00 13.00 9.25 10.00
e 92 28.50 20.00 20.50 31.00 27.50 14.75 8.50 9.00
J 93 30.00 21.75 19.25 16.75 11.75 11.50 9.00 10.50
¢ 94 35.75 24,25 20,25 21.50 14.25 10.50 9.75 9.00
,*y 95 34.50 22.75 18.00 16.50 28.75 23.25 12.75 10.50
96 17.25 16.25 14.25 13.00 10.50 8.50 7.75 7.25
97 23.75 18.00 15.00 13.25 10.75 8.25 8.00 8.75
98 23.50 17.50 14.50 13.00 15.50 16.25 8.50 8.50
99 23.75 18.50 17.50 18.00 15.75 22.75 16.00 12.00
100 37.25 24,25 24.00 41.25 21.75 11.00 10.25 9.75
Min 17.25 14.75 12.00 11.25 9.75 7.50 7.00 7.25
Max 55.75 61.75 67.00 155.25 44,50 85.75 35.25 19.25
Mean 30.84 24.02 19.75 22.36 18.68 16.11 11.91 10.37
Std. Dev. 10.05 8.30 6.89 16.49 8.41 10.05 4,86 2.27

swl = 8,6 ft; T = 14 gsec; H= 17.0 ft

1 25.25 17.50 16.50 i4.00 12.00 9.50 8.50 9.00
2 18.75 15.75 13.50 12.00 10.75 8.25 8.25 7.75
3 16.25 14.75 13.00 12.50 10.50 9.25 12.50 8.00

(Continued)
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Table 10 (Continued)

Wave Peak Pressure, psi, at Indicated Flevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

swl = 8,6 ft; T = 14 sec; H = 17.0 ft (Continued)

4 22.25 17.50 15.00 12.75 11.00 9.25 8.25 8.25
5 20.00 16,00 14.50 13.25 11.00 9.50 8.50 8.75
6 16.75 14,00 11.75 11.00 10.25 11.25 7.25 8.00
7 15.50 12,75 11.75 10.50 9.00 7.75 7.25 7.75
8 20.25 15.75 14.25 13.00 11.00 9.25 8.75 8.75
9 17.75 15.00 14.00 12.75 11.25 9.50 14,50 8.50
10 25.00 19.75 17.75 16,25 13.00  43.50 16.00 10.50

11 23.00 18.00 15.25 14.00 12.25 10.25 9.00 9.00

12 33.00 22.25 18.50 16.00 13.50 10.50 9.75 9.25

13 17.75 14,75 13.75 12.50 11.25 9.00 8.75 8.50

14 15.25 13.25 12.00 11.00 9.75 42.50 15.50 9.00

15 24,50 17.75 16.50 14.50 12.50 9.75 9.00 9.50

16 22.25 17.75 15.50 13.50 12.25 9.50 8.75 8.50

17 21.50 18.00 16.00 14.25 12.25 9.75 15.50 9.00

18 27.50 20.00 17.00 14.25 12.25 10.00 9.00 9.00

19 24,50 19.50 17.50 15.25 12.75 10.75 9.50 9.25

20 16.50 13.50 12.50 11.50 10.50 8.25 8.00 8.50

21 20.25 15.75 13.75 12,00 10.25 8.75 7.75 8.00

22 22.75 17.75 15.75 13.50 11.50 9.00 8.75 8.50

23 20.00 17.25 14.75 13.25 11.00 9.00 9.50 8.25

24 20,25 16.25 14.75 13.00 11.00 9.00 9.75 10.00

25 22.50 19.00 17.00 15.00 12.25 9.75 9.25 8.50

26 26.50 19.75 17.00 15.50 12.25 10.50 9.75 9.25

27 20.75 15.75 13.75 12.00 10.75 8.25 8.50 8.75

28 15.75 13.00 11.50 10.50 9.25 8.75 10.75 8.00

29 24,50 17.75 15.75 13.50 11.75 9.25 8.50 8.25

30 21.75 17.50 15.75 14.25 12.00 9.75 8.75 8.75

31 18.00 15.75 14.75 13.50 11.50 9.00 15.50 8.75

32 23.25 18.00 16.25 15.00 12.75 10.00 9.50 9.25

33 23.75 17.00 15.25 14,00 11.75 9.50 9.25 9.50

34 18.75 14.75 13.25 12.00 10.25 9.00 8.50 8.75

35 17.00 13.75 12.25 11.00 9.25 8.00 19.00 8.25

36 24,00 18.00 15.25 13.75 12.00 9.25 8.75 9.00

37 19.50 16.25 14.50 13.00 11.50 9.25 9.75 8.75

38 18.50 16.00 15.25 13.25 11.75 14.25 9.00 9.75

39 23.75 18.50 [5.75 13.75 12.00 10.00 9.50 9.00

_ 40 23.00 18.00 15.25 13.75 11.75 9.75 9.25 8.50
) 41 15.75 13.25 11.50 11.00 9.75 12.00 8.50 9.00
;{ 42 16.50 14.50 13.00 11.50 10.25 8.25 14.25 7.75
E? 43 29.75 21.25 17.75 15.25 12.50 9.75 9.25 9.25
\ 44 20.00 16.75 14.25 13.00 11.25 9.00 8.25 8.00
at 45 19.50 16.25 14.75 13,00 11.50 8.75 8.50 7.75
46 20.00 16.50 14.00 12.00 10.75 8.75 8.50 8.75

47 21,75 17.00 14.75 12.75 11.25 8.75 9.00 8.25

48 13.75 12.00 11.25 10.75 9.50 8.25 8.00 7.75

(Continued) (Sheet 6 of 10)
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:x’ Table 10 (Continued)

'y Wave Peak Pressure, psi, at Indicated Elevation, ft

¢ No. +21 +20 +18 +16 +14 +12 +10 +8
g
:$ swl = 8.6 ft; T = 14 sec; H=17.0 ft (Continued) i
3

f‘ 49 18.00 14.75 13.00 11.50 10.00 8.00 7.50 8.00

:H 50 31.25 22.00 18.25 15.50 12,75 9.75 8.75 8.75

?; 51 24.75 19.25 17.25 15.00 12.50 10.00 9.00 9.25

O 52 18.75 15.75 14,00 13.00 11.25 27.75 14.25 9.00

ty 53 28.00 21.00 17.00 14.25 12.00 9.25 8.50 8.75

:' 54 22.00 17.75 15.25 14.00 11.75 9.75 9.25 8.75

’ 55 17.25 13.75 12.00 11.00 9.75 8.75 8.25 7.75

. 56 17.75 14.25 12.25 10.50 8.75 7.50 13.50 7.50

o 57 24,75 19.00 16.00 14,25 11.50 9.00 8.75 8.25
,ﬁ- 58 20.25 16.00 14,25 12,75 11.00 8.75 8.50 8.50

?' 59 19.00 15.50 14.00 12.50 10.00 8.75 8.25 8.25

i$0 60 27.00 19.75 17.00 14,75 12,75 10.00 9.25 8.75 )
o 61 27.25 21.25 18.25 15.50 12,50 9.75 9.75 9.25

Ei 62 17.25 14,25 13.00 12.00 10.50 9.00 8.75 7.75
P 63 18.25 14,75 13.25 11.50 10.00 8.00 8.00 8.25

% 64 29,00 19.50 16.75 14.75 12.25 9.75 8.75 9.25

ig 65 21.25 16.75 13.75 12.50 10.50 9.00 8.00 8.75

g; 66 21.00 17.50 16.25 14.00 11.50 9.25 8.75 8.50

+ 67 24,25 17.25 15.25 13.75 11.75 10.00 9.00 8.50

- 68 19.75 15.75 14.00 12.50 11.00 9.75 9.00 8.50

N 69 16.25 13.00 11.75 11.00 10.00 8.50 7.75 7.50

he 70 15.00 12.25 11.25 10.50 9.00 8.00 10.75 7.00

’E 71 20.00 15.50 14.00 12.75 10.75 8.50 8.50 8.50

" 72 22.25 18.50 16.25 14.50 12.25 10.00 9.25 8.75

v 73 20.00 17.00 15.50 14.00 12.00 9.75 9.00 8.00

oy 74 31.75 22.75 19.00 16.00 13.00 10.25 10.00 9.25

W) 75 29.50 21.50 18.50 16.25 13.50 10.50 9.75 9.00

E 76 17.25 14,75 13.50 12.50 10.50 8.25 8.50 8.00

i 77 15.75 12.75 11.50 10.75 9.25 8.00 7.75 7.75

I 78 28.25 20.75 17.75 15.75 12,50 10.00 9.25 9.00

Rt 79 22,25 17.75 16.00 14,50 12,25 10.00 9.75 8.75

L 80 17.25 14,75 13.25 12.75 11.00 9.25 9.75 9.00

5 81 28.00 20.25 16.25 14,25 12.50 9.75 8.75 11.00

13 82 24,25 18.25 16.00 14.50 12.25 9.75 9.25 9.75

- 83 19.00 15.50 14.25 12.50 10.75 8.75 9.00 8.50

5 84 17.00 13.25 12.50 11.00 9.75 7.50 7.50 8.00

1 85 38.00 22.25 18.00 15.50 12,75 10.00 9.75 9.00

- 86 22.00 18,75 17.25 15.50 13.25 11.00 9.75 9.00
Ls 87 31.25 22.75 18.00 15.50 13,75 11.00 10.75 9.25 J
15 88 25.00 19.50 17.25 15.50 13.25 10.75 10.00 9.50 1
N 89 18.00 14.75 12.75 11.50 10.25 9.25 8.25 7.75 :
g‘ 90 17.50 14.50 12.75 11.50 9.50 8.25 7.50 7.75 )

91 28.00 19.75 16.50 14,25 12.25 10.00 9.25 9.50

e 92 21.75 17.50 14.00 12.75 11.25 9.75 9.25 9.00

?‘ 93 16.50 14.75 13.00 12,25 10.25 11,50 9.50 8.50

p (Continued) (Sheet 7 of 10)
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Table 10 (Continued)

Wave Peak Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

swl = 8,6 ft; T = 14 sec; H = 17.0 ft (Continued)

94 24.00 19.25 16.75 15.50 13.50 10.50 10.25 8.25
95 23.50 17.75 15.50 14.25 12.50 10.25 10.00 9.25
96 14.25 12.50 12.25 11.25 10.00 8.00 7.75 8.25
97 16.50 14.00 12.75 11.25 9.50 8.50 8.00 7.50
98 27.00 19.50 16.25 14,50 12,50 10.00 10.00 8.75
99 28.50 21.75 18.25 15,50 13.00 10.00 9.25 9.00
100 21.50 18.00 16.75 15.25 13.00 10.25 9.75 8.50
Min 13.75 12,00 11.25 10.50 8.75 7.50 7.25 7.00
Max 38.00 22.75 19.00 16.25 13.75 43.50 19.00 11.00
Mean 21.69 16.98 14.91 13.30 11.38 10.28 9.53 8.64
Std. Dev. 4.69 2.64 2.00 1.59 1.20 5.12 2.05 0.65

swl = 8,6 ft; T = 14 sec; H=11.4 ft

1 43.50 29.50 24.50 21.75 18.00 14,50 13.00 11.50
2 51.25 34.75 29.50 26,00 21.75 18.25 16.25 14.75
3 72.25 48,25 39.75 34,25 27.50 21.25 18.50 15.75
4 137.50 66.25 50.00 40.25 31.25 23.00 19.00 16.50
5 58.25 46.75 36.00 30.25 26.00 19.50 17.25 15.50
6 37.25 27.75 23.25 20.75 17.00 13.25 12.25 11.50
7 74.50 39.25 30.50 25.75 20.25 15.75 14.75 13.00
8 51.50 32.75 27.50 24,25 20.25 16.00 14.25 12.50
9 41.25 29.00 25.25 22,50 19.25 15.25 14.25 12.75
10 105.00 61.75 46.25 38.25 31.50 23.50 20.00 16.75
11 106.75 82.50 63.25 49.75 36.50 27.25 23.25 19.00
12 56.00 40.25 33.75 30.00 24.75 19.25 17.00 14.50
13 27.75 23.50 21.25 19.00 16.75 13.50 12.75 11.75
14 59.50 60.75 42,25 31.25 25.25 19.50 16.75 15.00
15 44.00 31.00 26.50 23.25 20.25 16.00 14.25 13.00
16 51.25 38.50 33.00 28.25 23,25 18.00 16.25 14.50
17 107.75 60.25 51.00 43.00 35.25 26.25 22.00 18.00
18 131.75 60.50 57.25 42.25 31.00 24.00 21.00 18.00
19 67.00 47.75 40.75 34,75 28.25 21.50 18.75 15.75
20 28.75 23.75 21.25 18.75 15.75 12,50 11.00 10.25
21 40.75 29.00 25.50 21.25 17.75 l4.75 13.25 11.75
22 36.25 26.00 23.50 20.75 17.25 13.00 12.00 11.50
23 29.75 27.00 25.00 22,75 19,25 15.25 15.75 13.25
24 75.75 46,25 38.50 32,75 26.25 20.50 17.75 15.50
25 129.50 116.25 96.25 58.00 45.00 33.75 25.75 21.25
26 71.25 46.00 39.50 50.00 28.50 21.25 19.00 16.00
27 33.75 24.75 21.75 19.25 16.50 13.25 12.00 11.50
28 47.75 33.75 27.25 23.00 18.75 14.75 13.25 12.25

(Continued)
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Table 10 (Continued)

Wave Peak Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

swl = 8.6 ft; T = 14 sec; H = 11.4 ft (Continued)

29 35.75  26.25  23.50  21.50 18.50 14.75 13.25 12.25
30 34.50  26.50  24.00  22.00 19.00 15.00 14.00 12.50
31 96.25  53.50  42.75  36.00 29.50 21.75 19.00 16.25
32 58.75  68.25  48.25  38.75 31.50 24.25 20.25 17.00
33 55.00  40.75  36.50  34.00 26.25 19.75 16.75 14.50
34 26.50  21.00  19.00  17.50 15.00 12.25 11.00 11.00
35 28.50  21.75  18.75  16.25 14.00 10.75 10.50  9.75
36 36.75  28.25  23.75  21.25 18.25 14.50 13.25 12.00
37 53.00  38.50  33.50  29.50 24.75 19.00 16.50 14.50
18 100.25  52.25  40.50  34.25 26.75 20.25 17.00 14.75
39 65.25  51.50  50.25  37.50 26.25 18.25 15.00 13.50
40 59.25  52.25  35.75  29.00 22.75 16.75 15.25 13.75
41 22.50 19.00  16.25  15.00 13.00 10.50 9.75  9.50
42 39.00  27.75  23.25  20.25 16.25 12.50 11.50 11.00
43 37.75  27.25  22.75  20.00 17.25 13.75 13.00 12.00
44 44.00  30.25  26.25  23.50 20.25 16.00 15.25 13.50
45 81.75  58.25  50.25  43.25 34.75 26.00 21.50 17.25
46 143.00  64.75 115.25  53.25 31.75 24.25 20.50 16.25
47 64.50  43.50  32.75  29.00 23.25 20.00 17.00 14.25
48 30.00  23.75  21.50  19.50 17.00 13.25 12.25 11.25
49 36.75  26.75  22.50  20.00 17.00 13.50 12.25 11.25
50 38.50  26.75  23.50  20.50 17.50 14.75 13.25 11.75
51 49.25  36.00 31.75  27.75 23.50 18.00 16.25 14.25
52 95.50  57.75  46.25  38.50 31.00 23.00 19.75 16.50
53 105.75  69.75  73.25  65.25 35.00 22.50 19.50 17.25
54 79.25  49.50  38.50  33.25 26.50 21.25 19.00 16.25
55 33.75  26.00  22.25 19.75 16.75 12.75 11.50 10.75
56 47.50  32.00  27.00  23.00 19.25 15.25 13.00 12.00
57 37.75  27.75  23.75  21.25 17.75 14.00 12.75 11.75
58 75.00  47.25  40.00  35.00 29.25 22.50 19.00 15.50
59 85.75  50.25  40.50  34.25 28.00 21.25 18.50 15.75
60 102.50  65.75  55.00  45.25 36.75 27.50 22.25 18.25
61 99.00  62.25  51.50  44.25 35.25 27.75 24.00  20.00
62 37.75  29.25  25.00  22.00 18.25 14.50 12.75 11.50
63 70.00  49.25  42.50  36.25 30.00 23.50 19.50 15.25
64 39.00  28.50  24.25  21.25 17.75 14.25 13.25 12.00
! 65 50.00  38.00  34.50  30.75 26.25 20.50 17.50 15.00
- 66 55.25  41.00  34.75  30.25 24.50 18.75 16.25 14.00
: 67 76.75  58.75  41.50  33.00 25.50 18.50 15.75 13.75
= 68 56.25  41.25  35.00  30.50 25.50 20.00 17.75 15.00
A 69 24.75  18.50  16.50  14.75 12.75 10.25  9.75  9.50
b 70 43.25  31.25  25.75  22.25 17.75 14.00 12.25 11.25
3 7 53.75  33.50  28.00  24.00 19.75 15.50 13.75 12.50
- 72 61.25  41.50  37.00  32.75 27.25 21.50 18.75 15.25 ,
R 73 68.00  55.00  47.00  40.25 32.00 24.75 20.50 17.25 ]
fy
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Table 10 (Concluded)

Wave Peak Pressure, psi, at Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
swl = 8,6 ft; T = 14 gsec; H = 11.4 ft (Continued)
74 75.25 89.25 70.00 48.75 36.25 25.50 21.00 17.50
75 69.75 45.25 37.75 32,25 26.25 20.50 17.50 15.50
76 28.25 21.50 19.25 17.25 14.75 11.50 10.50 10.00
77 53.75 35.00 30.25 26.50 21.25 16.75 15.00 12.50
78 30.25 27.00 24.00 21.50 18.50 15.00 13.75 12,25
79 52.25 36.25 32,25 27.50 22,75 17.75 16.25 13.75
80 102.00 55.50 44.00 37.50 29.75 22.50 18.75 16.50
81 80.00 65.25 52.25 38.00 30.00 22.50 19.00 16.00
82 54.00 39.25 31.75 26.50 21,00 17.00 15.25 14.50
83 25,25 19.75 17.00 15.25 13.00 12.50 10.00 9.75
84 52,00 33.50 27.50 23.50 19.25 14,25 13.00 11.75
85 38.00 27.25 23.75 21,00 17.50 14.00 12.75 11.75
86 61.50 44.50 39.75 35.50 29.50 23.50 20.00 17.00
87 80.50 56.25 45.25 41.00 31.50 26.75 23.00 19.25
88 84,25 79.00 60.50 49,00 35.75 26,00 20.75 18.50
89 95.50 68.00 55.75 47.25 38.50 29.25 24,00 20.00
90 32.75 25.50 22.00 19,50 16.25 13.25 12.25 11.25
91 48,25 33.50 29.00 26.25 21.75 17.00 16.00 14.00
92 37.00 26.50 23.25 20.25 16.75 13,75 12,75 11.25
93 51.50 36.25 30.50 27.25 22,25 17.75 15.00 13.50
94 61.75 39.00 32.50 29.00 24.00 18.25 16.00 13.50
95 108.50 62.50 47.75 39.25 31.00 23.25 19.50 15.75
96 62.25 47.75 39.75 30.25 24,25 19.00 17.00 14.25
97 25,25 20.75 19.00 17.00 14,50 11.50 10.75 10.00
98 52.50 33.75 27.50 23.75 19.25 12.00 12.75 11.50
99 33.25 23.50 20.75 15.75 12,75 12,00 12,00 10.50
100 38.00 27.75 25.00 22,00 19.00 15.25 14,50 12,75
Min 22.50 18.50 16.25 14.75 12,75 10.25 9.75 9.50
Max 143,00 116.25 115.25 65.25 45,00 33.75 25,75 21.25
Mean 59.86 41.72 35.40 29.58 23.63 18.26 16,01 13,98
Std. Dev. 27.52 17.42 15.83 10,32 6.89 4.90 3.66 2,64
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¥y§ Table 11
::% Secondary Pressures on Modified Recurved Seawall, Plan R4S3
Ut
A Wave Secondary Pressure, psi, for Indicated Elevation, ft
,:.:“ No. +21 +20 +18 +16 +14 +12 +10 +8
i swl = 8.6 ft; T = 12 sec; H = 16.8 ft
o 1 —~  0.00 1.25 175  2.50  3.50  4.75  5.50
ﬁdﬁ 2 - 0.00 1.25 2.50 2.75 3.75 4.25 5.00
KN 3 - 0.00 1.25 2,50 2,75 3.75 4.50 5.25
R 4 - 0.00 1.50 2,50 3.00 3.50 4.50 5.50
' 5 - 0.00 2.00 2.50 3.25 3.50 4.75 5.25
- 6 - 0.25 1.50 2.00 3.00 3.50 4.50 5.50
el 7 - 0.25 1.00 1.75 2.75 3.25 4.50 5.50
& 8 — 0.00 0.75 1.75 2.75 3.25 4.50 5.00
it 9 - 0.50 1.25 1.75 3.25 3.25 4.25 5.00
pTe 10 — 0.50 1.00 2.25 3.00 3.25 4.25 5.25
. 11 - 0.75 1.25 2.00 3.00 3.50 4.00 4.25
i 12 —  0.50 1.25 2.50 3.25 3.50  4.00  5.00
e 13 - 0.75 1.50 2.00 3.25 3.50 4.50 4.75
53 14 — 0.50 1.50 2,25 3.00 3.50 4.50 5.25
3 15 - 0.50 1.75 2.00 3.00 3.50 4.50 5.50
‘;;* 16 - 0.50 1.50 2.75 3.25 3.75 4.00 5.25
‘ 17 — 0.00 1.50 1.75 2.75 3.00 4.75 5.00
- 18 - 0.00 1.50 2.00 3.25 3.50 4.25 5.00
Y 19 - 0.25 1.00 1.75 3.25 3.25 4.25 5.25
3}; 20 -— 0.25 1.25 2.00 3.00 3.50 4.75 5.50
iy 21 - 0.25 1.25 2.00 3.00 3.50 4.50 5.00
e 22 -— 0.75 1.75 2,25 3.00 3.25 4.50 5.25
- 23 - 0.75 1.25 2.00 3.00 3.75 4.00 5.00
e 24 -— 0.75 1.25 2,25 3.25 3.50 4.50 5.50
ad 25 - 0.75 1.00 2.00 3.00 3.25 4.25 4.75
Gy 26 - 0.75 1.25 2.25 3.25 3.25 4.50 5.50
27 - 0.75 1.25 2.00 3.00 3.50 4.50 5.00
L 28 — 0.75 1.25 2.50 3.00 3.50 4.50 5.50
! 29 - 0.75 1.25 1.75 3.00 3.75 4.50 5.25
" 30 - 0.75 1.25 2.00 2.75 3.50 4.50 5.25
o 31 - 0.50 1.50 1.75 3.00 3.75 4.50 5.25
55. 32 ~ 0.50 1.50 1.75 3.50 3.50 4.75 5.25
$§, 33 - 0.25 1.25 2.00 2.75 3.50 4.50 5.25
T 34 - 0.25 1.00 2.25 2.75 3.75 4,50 5.25
: 35 — 0.50 1.50 2.25 3.00 3.75 4,75 5.25
36 - 0.50 1.50 2,25 3.25 3.50 4.75 5.75
37 - 1.00 1.75 2.50 3.50 4.00 4.75 5.50
38 - 0.50 1.25 2,25 3.75 3.75 5.00 5.75
39 - 0.75 1.50 2.25 3.00 3.75 4.75 5.25
40 - 0.50 1.50 2.25 3.50 4.00 5.00 5.50
41 - 0.25 1.75 2.25 2.75 3.50 4.50 5.00
o 42 - 0.50 1.25 2.00 3.00 3.25 4.50 5.75
; 43 - 0.50 1.25 2.00 3.00 3.75 4.50 5.00
‘55 (Continued)
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Table 11 (Continued)

* e e
B X -

Wave Secondary Pressure, psi, for Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

o~

" ol T

swl = 8,6 ft; T = 12 sec; H = 16.8 ft (Continued)

44 -— 0.50 1.00 2.25 3.00 3.25 4.75 5.50
o 45 - 0.50 1.25 2.25 3.00 3.25 4.25 5.25
u 46 — 0.75 1.25 2.00 3.25 3.50 4.75 5.25
2 47 - 0.75 1.50 2.25 3.25 3.50 5.00 5.25
K 48 - 1.00 1.50 2.25 3.25 3.75 4.75 5.00
-+ 49 - 0.25 0.75 2.00 2.50 3.25 4.50 5.25
50 - 0.25 1.00 2,25 3.00 3.75 4.50 5.50
A 51 - 0.50 1.50 2.25 2.75 3.50 4.50 5.25
3 52 — 0.50 1.25 2.25 2.75 3.50 4.75 5.25
f 53 - 0.75 1.75 2.00 3.25 3.75 4.75 5.25
X 54 - 0.25 1.75 2,50 3.25 3.75 4.75 5.25
K 55 - 0.75 1.50 2.25 3.25 3.50 4.50 5.50
: 56 - 0.50 1.75 2,25 3.25 3.75 4,75 5.50
2 57 - 0.00 1.25 2.00 3.00 3.25 4.25 5.25
0 58 - 0.50 1.25 2.00 2,75 3.25 4.75 g.gs
¥ 59 — 0.25 1.25 2.25 3.00 3.75 4,75 .50
S; 60 - 0.50 1.00 2.25 3.00 3.50 4.75 5.00
EN 61 - 0.50 1.50 2,00 3.25 3.75 4.75 5.35
‘ 62 - 0.50 1.50 2,25 3.25 3.50 4,50 5.00
iy 63 - 0.50 1.75 2,00 3.50 3.75 4.50 5.25
$ 64 -— 0.50 1.25 2.00 3.25 3.75 4.50 5.25
i 65 - 0.25 1.25 1.75 2,50 3.50 4.50 5.25
T 66 - 0.50 1.75 2.50 3.00 3.25 4.25 5.25
67 - 0.50 2.00 2.00 3.00 4.00 4.50 5.00
68 - 0.50 1.50 2.00 3.25 3.75 4.50 5.00
N 69 - 0.50 1.50 2.25 3.50 3.50 4.75 5.50
o2 70 - 0.50 1.50 2,25 3.50 3.75 5.00 5.75
! 71 - 0.50 1.25 2.00 3.25 3.75 4.75 5.25
By 72 - 0.75 1.25 2.25 3.25 4,00 4.75 5.50
g 73 - 0.25 1.25 1.75 3.00 3.75 4,25 5.00
74 - 0.25 1.00 2.00 2.75 3.75 4.50 5.25
N 75 - 0.50 1.25 1.75 3.gg g.gg Z.;g g.gg
' 76 - 0.50 1.50 2,25 3. . . .
a 77 - 0.50 1.25 2,25 3.25 3.75 4.50 5.50
i 78 - 0.25 1.50 2,00 3.00 3.75 5.00 5.75
W 79 - 0.50 1.25 2.00 3.25 3.75 4.50 5.50
80 - 0.50 1.25 2.00 3.50 4.00 4.75 5.50
a8 81 - 0.50 1.50 2.00 3.00 3.00 4,25 5.25 )
*g 82 - 0.50 1.25 2.00 3.00 3.50 4.50 5.25 ~
X 83 - 0.75 1.25 2,25 3.25 3.50 4,50 5.50
et 84 - 0.75 1.25 2.00 3.00 3.50 4.75 5.50
R\ 85 - 0.75 1.25 2.25 3.25 4.00 4.75 5.75
: 86 —_— 1.00 1.50 2.00 3.25 3.50 4.50 5.25
¥ 87 - 0.75 1.75 2.25 3.25 4.00 4,75 5.75 1
' 88 - 0.50 1.50 2.25 3.00 3.75 4.25 5.25 :
: (Continued) '
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i%%f Table 11 (Continued)
B
f;'ﬁ_f:‘ Wave Secondary Pressure, psi, for Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
o
:;" ;] swl = 8.6 ft; T = 12 sec; H = 16.8 ft (Continued)
Ay
Ett';"
89 — 0.25 1.25 2.00 2.50 3.25 4,25 5.00
o 90 - 0.25 1.25 2.25 3.00 3.50 4.50 5.25
At 91 - 0.50 1.25 2.00 2.75 3.50 4.50 5.50
@%5, 92 - 0.25 1.25 2.00 3.00 3.50 4.75 5.25
W 93 - 0.50 1.50 2.25 3.25 3.75 4.75 5.75
oy 94 - 0.50 1.50 2.25 3.25 3.50 5.00 5.50
95 - 0.50 1.25 2.00 3.25 3.50 5.00 5.50
e 96 - 0.50 1.50 2.25 3.25 4.00 4.75 5.75
:Qﬁt 97 — 0.00 1.00 1.75 3.00 3.50 4.50 5.00
S 98 - 0.50 1.50 2.00 3.00 3.50 4.50 5.25
RRN 99 - 0.50 1.50 2.50 3.00 3.50 4.50 5.50
o~ 100 -- 0.75 1.00 2.25 3.00 3.50 4.50 5.50
LF Min -— 0.00 0.75 1.75 2.50 3.00 4.00 4.25
é‘ﬁ Max - 1.00 2.00 2.75 3.75 4.00 5.00 5.75
Mean — 0.47 1.36 2.12 3.07 3.57 4.56 5.30
I:.:,’ Std. Dev. == 0.24 0.24 0.22 0.24 0.22 0.23 0.26
L]
s;,“’.
- swl = 8.6 ft; T = 12 sec; H= 16.0 ft
.
ngk 1 —  0.00 1.00 1.75 3.00 3.50  4.50  5.25
il 2 - 0.00 1.50 2.50 3.00 3.50 4.75 5.25
At 3 - 0.75 1.25 2.25 3.25 3.75 4.75 5.50
v 4 — 0.75 1.50 2.25 3.25 4,00 4.75 5.50
e 5 - 0.75 1.50 2.00 3.25 4.00 4.50 5.50
A 6 - 0.75 1.50 2.00 3.50 3.75 4.50 5.25
E& 7 - 0.75 1.75 2.25 3.25 4.00 4,75 5.50
o 8 - 1.00 1.50 2.00 2.75 4,00 4.50 5.75
b 9 - 0.50 1.25 1.75 2.75 3.75 4.50 5.00
10 - 0.50 1.25 2.25 3.25 3.75 4.75 5.50
- 11 - 0.50 1.25 2.25 3.00 3.50 4.75 5.25
A 12 - 0.75 1.50 2.25 3.25 4.00 4.75 5.25
‘& 13 -— 0.75 1.50 2.50 3.50 4,00 4.75 5.75
34}‘ 14 - 0.75 1.75 2.50 3.50 3.75 5.00 5.25
v 15 - 0.50 1.25 2.25 3.75 3.75 4.50 5.25
— 16 - 0.50 1.50 2.25 3.25 3.50 5.00 5.50
é“‘ 17 - 0.25 1.25 1.75 2.75 3.50 4.75 5.25
Wty 18 — 0.75 1.00 2.00 3.00 3.50 4.50 5.25
e 19 - 0.50 1.25 2.00 2.75 3.75 4.75 5.25 |
o 20 - 0.50 1.50 2.00 2.75 3.50 4.50 5.50 |
By 21 — 0.50 1.25 2.25 3,00 3.75 4.50 5.50
. 22 ~ 0.75 1.50 2.25 3.00 4.00 4.75 5.50
i 23 -- 0.75 1.50 2.00 3.25 3.75 4.50 5.50
{'.: (Continued) 1
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Table 11 (Continued)

Wave

Secondary Pressure, psi, for Indicated Elevation, ft

No. +21

+18

+16

+14

swl = 8,6 ft; T = 12 sec; H = 16.0 ft (Continued)

+8

NOUVUVUVMNNNYNUMSNIUVMUVNSNSNSNSNSNSNNYNUVLZUBLWSNUuOSNULWIN LWL LWy i
NMOOOOoOLUVLUOVLVOOLULLLULULLULULLOOULODOULMOLMULMOOULULODOOOWLMOULMOOOOW

el Ro¥oNoNoloNoNeNoleNoNollaNoNoleNeloloNeNloNaeNoll NelloeNoNoNoNeNoNeNoNoNoNoloRoloNo oo No RNol

1.75
1.25
1.25
1.25
1.25
1.25
1.25
1.50
1.25
1.25
1.25
1.25
1.75
1.75
1.50
1.25
1.50
2.00
1.25
1.75
1.50
1.50
1.50
1.75
1.25
1.50
1.75
1.75
1.75
1.75
1.50
1.50
1.00
1.25
1.25
1.50
1.50
1.25
1.50
1.75
1.50
1.75
1.50
1.50
1.75

2.25
1.75
2.00
2.00
2.00
2.25
2.25
2.50
1.75
2.00
2.25
2.00
2.25
2.50
2.00
2,25
2.00
2.50
2.00
2.25
2.25
2.25
2.00
2.25
1.75
2.00
2.25
2.50
2.25
2.25
2.50
2.25
2.00
2.00
2.00
2.00
2.25
2.25
2.50
2.50
1.75
2.00
2.00
2.25
2.75

(Continued)
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3.25
3.50
3.50

.

VMUV UVINNSNNSNSNSNUUVMNONSNSNNSNNNYNUVLWONUVLDUBIDNOUMINO SN UINU BN NG
CoOuVvVoOuUVULLULLLLLLUULOOULMOULLULUULULLLLLLOOWVMOOOUULUOOUVOOULOULWOOWO VWO W

-
.

NN NONUVMOUONULMUULUMONOOOONUVUNUVUVOONONSNUVNSNONWUVMNSNSNSNSNSNSNGLO

e o o .
.« e o o o

.

WWLWWARWWEsEWPARARLWWWLWLWWESELAELPPPLWWWLWLWWRARPWEWWPRPRWWEREWWWWWWWW WW S
LML UVOoOWVOoOOoOOoOOoOLOODOOOULOOOLOULOODOOoOWVOUVULOULVMLNOWVMOLUVLLNLULLULLLLLL VO O
P L I R R R T R RV I R I Y R R I Y R O I IR SV I S O R RV B R o o R I SRR B I

5.00
5.25
5.25
5.25
5.25
5.50
5.25
5.25
5.00
5.00
5.50
5.00
5.75
5.50
5.50
5.50
5.00
5.50
5.25
5.50
5.50
5.25
5.25
5.25
5.25
5.50
5.50
5.50
6.00
5.25
5.75
5.25
5.25
5.25
5.50
5.25
5.50
5.50
5.50
5.50
5.25
5.25
5.50
5.50
5.25
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:;: Table 11 (Continued)
?'0
pR Wave Secondary Pressure, psi, for Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8
R B -
¥ ]
0
" swl = 8.6 ft; T = 14 sec; H = 17.0 ft (Continued) ;
"n . l
£ 4
_ 4 - 0.75 1.50 2,25 3.25 3.75 4.50 5.25
8 5 - 1.00 1.75 2.25 3.25 4.00 4.75 5.25 A
h 6 - 1.00 1.50 2,25 3.25 4.00 4.50 5.00
[ 7 - 1.00 1.25 2.00 3.25 4.00 4.50 5.00
e 8 - 0.25 1.25 2.00 3.25 4.00 4.75 5.00
" 9 - 0.50 1.50 2.25 3.25 4.25 5.00 5.25
10 — 0.50 1.50 2.25 3.50 4.25 5.00 5.25
g 11 - 0.50 1.50 2.25 3.50 3.50 4.50 5.50
W 12 - 0.50 1.75 2.25 3.50 3.75 4.75 5.25 X
Hg 13 - 0.75 1.75 2.50 3.75 4.00 4.75 5.00
5 14 - 0.75 1.50 2.25 2.75 3.75 4.50 5.50
o 15 - 0.50 1.50 2.25 3.25 4.00 4.50 5.50
{ 16 - 0.50 1.75 2.25 3.50 4.00 4.75 5.25
3 17 - 0.50 1.50 2.25 3.50 4.00 4.75 5.00
‘™ 18 - 0.50 1.50 2.25 3.75 3.75 4.75 5.25
Re 19 - 0.75 2,00 2.50 3.50 3.75 4.75 5.25
k) 20 - 0.75 1.75 2.50 3.50 3.50 4.75 5.25
R 21 — 0.50 1.50 2.25 3.00 4.00 4.50 5.50
22 - 0.50 1.50 2,25 3.50 4.00 5.00 5.25
;g 23 - 0.50 1.50 2.00 3.50 4.00 4.75 5.25
; 24 - 0.75 1.50 2.50 3.25 4.00 4.75 4.50
4 25 - 0.75 1.75 2.50 3.50 4.00 4.75 5.00
& 26 — 0.75 1.75 2.25 3.00 3.75 4.75 5.50
i 27 - 0.75 1.50 2,25 3.25 3.50 4.75 5.25
, 28 — 0.50 1.25 2,50 2.75 3.50 4.50 5.50
" 29 - 0.50 1.75 2.25 3.25 3.75 4.75 5.25
o 30 - 0.50 1.25 2,25 3.50 3.75 5.00 5.25
4 31 - 0.50 1.75 2.50 3.25 4.00 4.50 5.50
o5 32 - 0.75 1.50 2.00 3.25 3.75 4.75 5.25
N 33 -— 0.75 1.50 2.50 3.25 4.00 4.75 5.25
] 34 - 0.75 1.50 2.50 3.50 4.00 4.75 5.25
;p 35 - 0.75 1.50 2.50 3.25 3.75 5.00 5.25
¢ 36 — 0.50 1.50 2,00 3.50 4.00 4.50 5.25
he 37 -— 0.75 1.50 2.25 3.50 3.75 4.75 5.50 ;
& 38 - 0.50 1.50 2.25 3.25 3.75 4.50 4.75 !
HX 39 - 0.75 1.75 2.50 3.25 3.50 4.50 5.00 )
- 40 — 1.00 1.50 2,25 3.25 3.75 4.75 4.75
2 41 — 1.00 1.56 2,50 3.25 3.75 4,75 5.50
o 42 - 0.75 1.50 2,25 3.50 3.75 4.75 5.25
w 43 - 0.50 1.75 2.25 3.25 4.00 4.75 5.00
W 44 - 0.75 1.25 2,25 3.50 3.75 4.25 5.00
™ 45 - 0.75 1.75 2.00 3.50 3.75 4.75 4.75
- 46 -— 0.75 1.50 2.50 3.25 4.00 4.50 5.00
0 47 — 1.00 1.50 2,00 3.25 3.75 5.00 4.75
% 48 - 1.00 1.25 2,25 3.50 4.00 5.00 5.25
J (Continued) (Sheet 6 of 10)
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Table 11 (Continued)

Wave Secondary Pressure, psi, for Indicated Elevation, ft
No. +21 +20 +18 +16 +14 +12 +10 +8

T A e s

swl = 8,6 ft; T = 14 sec; H = 17.0 ft (Continued)

94 - 1.00 1.75 2.50 3.75 4.00 5.50 4,75
95 - 1.00 1.75 2,50 4.00 4,25 5.00 5.25 )
96 - 0.75 1.75 2.00 3.25 3.50 5.00 5.75 :
97 - 0.50 1.25 2.00 3.00 3.75 4.75 4.50 ;
98 - 0.75 1.50 2.25 3.25 3.75 5.00 5.00
99 - 0.50 1.50 2,00 3.25 4,00 5.25 5.50
100 - 0.75 1.50 2.25 3.50 3.75 5.00 5.25
Min - 0.25 1.25 2.00 2.75 3.25 4.00 4.25 ]
Max - 1.00 2.00 2,75 4,00 4,50 5.50 5.75 !
Mean - 0.70 1.52 2,28 3.32 3.83 4,77 5.19
Std, Dev. -- 0.19 0.20 0.17 0.24 0.23 0.24 0.29
swl = 8.6 ft; T = 14 sec; H = 11.4 ft
1 - 1.25 2,25 3.00 3.50 4,25 5.50 5.75
2 - 1.25 1.75 2,75 3.75 4,25 5.25 5.50
3 - 1.25 2.00 2.75 4.00 4,50 5.50 6.00
4 - 1.25 2.00 3.00 3.75 4,25 5.25 5.75
5 - 1.25 2.00 2.50 4,00 4.25 5.50 5.75
6 - 1.25 2.25 3.00 3.50 4.00 5.50 6.00
7 - 1.25 2.25 2.75 4,00 4.75 5.50 5.50
8 - 1.25 2.25 2,75 4.00 4.75 5.50 5.50
9 - 1.25 2,00 3.00 4,25 4.50 5.75 5.75
10 - 1.25 2.25 3.00 4,25 4.50 5.75 5.75
11 - 1.25 2.00 3.00 3.75 4,25 5.50 5.75
12 - 1.50 1.75 3.00 4.25 4.25 5.50 5.50
13 - 1.75 2,00 2.75 4,25 4.50 5.50 6.00
14 - 1.25 2.00 3.00 3.50 4,25 5.00 5.50
15 - 1.00 2,00 2.50 4,00 4.50 5.25 5.75
16 -~ 1.25 1.75 2.50 4,00 4,25 5.25 5.25
17 - 1.00 2,00 2.75 3.75 3.75 5.00 5.75
18 - 1.25 2,00 3.00 3.75 4.00 5.50 5.75
19 - 1.25 2.00 2.75 3.75 4.25 5.25 5.50
20 - 1.50 2.25 3.50 4.00 4,75 5.75 5.50
21 - 1.50 2.00 3.25 3.75 4,75 5.50 5.75
22 - 1.00 2,25 3.25 3.75 4,00 5.00 5.50
23 - 1.00 2.25 2.75 3.75 4.00 5.00 5.50
24 - 1.00 1.75 2.50 3.25 4.00 5.50 5.50
25 - 1.25 2.00 2.75 3.75 4,25 5.00 5.75
26 - 1.00 1.75 2.75 3.50 4,00 4.75 5.50
27 - 1.25 1.75 3.00 3.75 4.50 5.50 5.75
28 - 1.00 1.75 2.75 4,00 4.50 5.50 5.75

{Continued)
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\) Table 11 (Continued)
N
i }
f-f Wave Secondary Pressure, psi, for Indicated Elevation, ft
., No. +21 +20 +18 +16 +14 +12 +10 +8
" ?
3_": swl = 8.6 ft; T = 14 sec; H = 11.4 ft (Continued)
,l.

) 29 — 1.25 2.00 2.75 4,00 4.25 5.25 5.75
'y 30 - 1.25 1.75 2.75 3.75 4.25 5.50 5.50
3 31 - 1.25 2.25 3.00 4,25 4.50 5.50 6.00
. 32 - 1.25 2.00 2.75 3.50 4.25 5.25 5.75
o 33 - 1.25 2.00 2.50 3.75 4.00 5.25 5.75
Ay 34 - 1.50 2.00 3.00 4,25 4.50 5.25 5.75

| 35 - 1.50 2.00 2.75 3.75 4.50 5.75 5.75
3 36 -- 1.25 1.75 2.75 4.25 4,00 5.25 5.75
» 37 -— 1.00 2.00 2.75 4,00 4,25 5.25 5,25
= 38 - 1.25 1.75 2.50 3.50 4.00 5.00 5.50
G 39 - 1.25 1.75 3.00 4.00 4.25 5.75 5.75
N 40 - 1.25 2.00 2.75 4.00 4.00 5.25 5.75

_ 41 —-— 1.50 2.25 3.25 4,50 4.75 5.75 6.00
N§ 42 - 1.50 2.50 3.25 4.00 4.25 5.25 6.25
< 43 - 1.00 2.00 2.50 3.75 4.00 5.50 5.50
5 44 - 1.00 2.00 2.75 4.00 4.25 5.50 5.25
e 45 - 1.25 2.00 2.75 4.25 4.50 5.50 5.50
" 46 — 1.25 2.00 3.00 4.25 4.50 5.25 5.75

47 - 1.25 2.00 2.75 4,25 4.25 5.25 5.50

4 48 - 1.25 2.25 3.25 4,25 4.50 5.75 5.75
g 49 - 1.25 2.00 2,75 3.75 4.00 5.00 5.50

X 50 - 1.50 2,25 3.00 4.25 4.50 5.50 5.75
- 51 - 1.25 2.25 2.75 4.25 4.50 5.25 5.75
b 52 — 1.25 2.00 2.75 4,00 4.00 5.25 5.50
) 53 - 1.25 1.75 3.00 3.75 4,25 5.25 5.50
ol 54 - 1.25 1.75 2,75 3.50 4.00 5.50 5.25
. 55 — 1.50 2.00 3.25 4,25 4.50 5.50 5.75
o 56 - 1.25 2.00 2.75 3.75 4.50 5.25 5.75
Ay 57 - 1.25 2.00 3.00 4.00 4.50 5.50 5.50
e 58 - 1.25 2.25 2.75 3.75 4.25 5.25 5.50

59 - 1.25 2.25 2,75 4.00 4,25 5.25 5.50
> 60 - 1.25 2.00 2.50 3.75 4.00 5.25 5.50
o 61 - 1.25 1.75 2.75 3.75 4.00 5.50 5.75
i 62 - 1.50 2.00 3.00 4,25 4.50 5.75 5.75
5 63 - 1.25 1.75 2.50 3.50 4.50 5.25 5.25
s 64 - 1.25 2.00 3.00 4.00 4.50 5.50 5.25
- 65 - 1.25 2.00 2.75 3.75 4.25 5.25 5.50
R 66 -- 1.25 2.00 3.00 4.00 4.25 5.75 5.75
5 67 - 1.25 2.00 3.25 4,00 4.25 5.25 5.25
ot 68 - 1.25 1.50 2.75 4.25 4.50 5.25 5.50
N 69 — 1.50 2.25 3.25 4.25 4.75 5.75 5.75
" 70 - 1.50 1.75 3.25 3.75 4.50 5.25 5.75
- 71 — 1.25 2.00 3.00 4,00 4.25 5.25 5.75
7 72 - 1.50 2.00 3.25 4.25 4.75 5.50 5.50
.j; 73 - 1.25 2.00 3.00 4.00 4.25 5.00 5.50
'ja (Continued)

(Sheet 9 of 10)
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i' Table 11 (Concluded)

>

" Wave Secondary Pressure, psi, for Indicated Elevation, ft

] No. +21 +20 +18 +16 +14 +12 +10 +8

% swl = 8.6 ft; T = 14 sec; H = 11.4 ft (Continued)
[

- 74 - 1.25 1.75 2.75 4.00 4.00 5.50 5.75
i 75 - 1.25 1.75 2.75 3.75 4.25 5.25 5.50

y 76 - 1.50 2.00 3.50 4.75 4.50 5.25 6.00

2 77 - 1.25 2.00 3.25 4,00 4.50 5.75 5.50

e 78 - 1.25 2.00 2.75 4.00 4.25 5.25 5.25

i 79 — 1.25 2.00 3.25 3.75 4.25 5.75 5.75

80 — 1.25 2.00 3.00 3.75 4.00 5.25 5.75

. 81 - 1.50 1.75 2.75 4.00 4.50 5.25 5.75
. 82 - 1.25 2.00 3.00 3.75 4.25 5.00 5.75
& 83 - 1.50 2.25 3.00 4,00 4.75 5.50 6.00

- 84 - 1.50 2.25 3.00 4,00 4,25 5.25 5.75

v 85 - 1.25 2.00 2.25 3.75 4.50 5.50 5.75
C 86 - 1.00 1.75 2.75 3.75 4.50 5.25 5.50

X 87 - 1.25 2.00 3.00 4,00 4.50 5.50 5.50
- 88 - 1.25 2.00 2.75 3.75 4.50 5.00 5.75
59 89 — 1.25 1.75 3.00 4.00 4.25 5.00 5.75

5 90 - 1.25 2.00 3.00 4.00 4.50 5.50 5.50

' 91 - 1.25 2.00 3.50 3.75 4.50 5.00 5.25

92 - 1.25 2.50 2,75 4.00 4.50 5.50 5.25

3 93 - 1.00 1.75 3.00 3.75 4.25 5.25 5.50
A 9% - 1.25 2.25 3.00 3.75 4.50 5.50 5.50 3
- 95 — 1.50 2.00 3.00 4,00 4.25 5.50 5.50 ]
A 96 - 1.25 2.00 3.00 4.25 4.50 5.50 5.75 )
oy 97 - 1.50 2.00 3.25 4.25 4.50 6.00 6.00 i
o 98 — 1.50 2.25 3.25 4.25 4.50 5.25 5.75
W 99 - 1.25 2.25 2.75 4,25 4.25 5.50 5.50
b 100 - 1.25 2.00 2.75 4.00 4.25 5.50 5.25
}\ Min - 1.00 1.50 2.50 3.25 3.75 4,75 5.25 ;
a Max - 1.75 2.50 3.50 4.75 4.75 6.00 6.25 ]
N Mean - 1.28 2.00 2.88 3.94 4.33 5.38 5.63
-J Std. Dev. -- 0.15 0.19 0.32 0.26 0.22 0.23 0.21 H
- oy
X
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Sea-side view of Plan RI1S1 after testing with the
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End view of Plan R1S1 after testing with the

abbreviated storm-surge hydrograph
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End view of Plan R2S1 before testing
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Photo 19.
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End view of Plan R4S2 before testing

Photo 20.
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End view of Plan R4S2 after testing with the

abbreviated storm-surge hydrograph

Photo 22.
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End view of Plan R4S2 after testing with the
13-hr storm-surge hydrograph
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